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USAGE OF ARTIFICIAL INTELLIGENCE
IN SCIENCE: ACADEMIC ETHICS AND
INTELLECTUAL PROPERTY RIGHTS
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Nino Kitoshvili

PhD in Applied Psychology, LL M

School of Sacial Sciences, University of Georgia (UG))
Thilisi, Georgia

Email: N.kitoshvili@ug.edu.ge

Ketevan Kukhianidze

PhD in Law

Associate Professor at Akaki Tsereteli State University
Kutaisi, Georgia

Email: ketevan.kukhianidze @atsu.edu.ge

Charis S. Tsigou

PhD in Copyright Law

Media Law Expert at Athens University of Economics and Business
Athens, Greece

Email: chtsigou@tmk-law.gr

ABSTRACT

The integration of artificial intelligence (Al) into higher education is reshaping aca-
demic practices worldwide, offering new tools for research and learning. However, it
also introduces significant ethical, legal, and pedagogical challenges. This study in-
vestigates the use of Al in Georgia’s academic landscape, focusing on its implications
for academic integrity, intellectual property (IP), and independent thinking. Drawing on
global Al governance models and theoretical frameworks—including the Technology
Acceptance Model (TAM), Social Learning Theory (SLT), and Operant Conditioning
Theory—the research explores how students and lecturers perceive and apply Al in
academic contexts. The methodology combines comparative legal analysis with quali-
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tative interviews conducted with 34 students and 13 academic staff across Georgian
universities. Results reveal both positive outcomes—such as improved efficiency in
literature review and data processing—and critical concerns, including over-reliance
on Al, lack of understanding of plagiarism in Al-generated content, and diminished
critical thinking skills. The study concludes that Georgia’s education system must re-
spond with updated legal frameworks, institutional reforms, and ethical guidelines that
align with international best practices. By promoting digital literacy, protecting creative
rights, and embedding Al and IP education into curricula, Georgia can ensure that Al is
used responsibly and supports innovation without compromising academic standards.
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KEYWORDS: Academic Integrity, Higher Education, Ethics in Technology, Educa-
tional Police
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INTRODUCTIONS

In today’s world, artificial intelligence (Al)
technologies are increasingly integrated into
the research process, enhancing efficiency
and broadening access to academic publica-
tions. However, this technological advance-
ment comes with significant challenges, in-
cluding concerns over plagiarism, copyright
infringement, and broader implications for
academic integrity surrounding the use of Al-
generated content.

As technological progress accelerates
to meet competitive pressures and evolving
work rhythms, tit also raises crucial questions
about the ethical use of intellectual property
(IP) and Al in upholding academic integrity.?

Scholars acknowledge that Al, like other
technological advancements, can enhance
societal well-being. However, the academic
community must use Al responsibly—setting
a positive example for students, fostering in-
novation, and maintaining academic integrity
and creative rights.> Many countries have suc-
cessfully addressed Al-related risks and chal-
lenges, providing valuable models for others
to follow.*

As a candidate for EU membership, Geor-
gia is working to integrate Al into its academic
and legal frameworks. The EU has been at the
forefront of developing regulations to gov-

1

ern Al and intellectual property (IP), which
are pertinent to Georgia’s legislative efforts.”
The European Union’s Artificial Intelligence
Act, adopted in June 2024, provides a unified
framework for Al use and regulation across
member states. The act classifies Al applica-
tions by risk level and establishes require-
ments to safeguard health, safety, and funda-
mental rights. It aims to promote trustworthy
Al and has set ethical standards for Al inte-
gration, influencing neighboring countries like
Georgia in shaping their own Al policies.®

Georgia’s commitment to European stan-
dards is reflected in agreements like the vali-
dation agreement with the European Patent
Organisation (EPO), signed in January 2024.
This agreement allows Georgian inventors
and businesses to validate their European
patents, strengthening the country’s integra-
tion into the European market. This marks an
important step in Georgia’s ongoing efforts to
update its intellectual property laws, which
will be essential as Al technologies become
more integrated into the country’s academic
and business sectors.’

Georgia is actively engaged in global Al
governance and signed the Framework Con-
vention on Artificial Intelligence in Septem-
ber 2024. This legally binding treaty—signed
alongside the United States, the UK, and

Binns, R., 2018. Algorithmic accountability and public reason. Philosophy & Technology, 31(4), 543-556.
<https://doi.org/10.1007/s13347-017-0263-5> [Accessed 05.04.2025].

Madhusree, P., 2021. Artificial Intelligence and Ethics in Education: A Reflection on Issues of Integrity
and Intellectual Property. Journal of Educational Technology & Society, 24 (1), pp.45-56. [Online]
available at: <https://www.jstor.org/stable/10.2307/27159876> [Accessed 02.03.2025].

Drahos, P., 2016. A Philosophy of Intellectual Property. Routledge. [Online] available at:
<https://doi.org/10.4324/9781315263786 > [Accessed 05.04.2025].

European Commission. (2019). Ethics guidelines for trustworthy Al. Publications Office of the
European Union. <https://doi.org/10.2759/346720> [Accessed 05.05.2025].

> Ibid.

European Parliament, 2023. EU Al Act: First Regulation on Artificial Intelligence. [Online] available
at: <https://www.europarl.europa.eu/topics/en/article/20230601ST093804/eu-ai-act-first-
regulation-on-artificial-intelligence > [Accessed 30.04.2025].

European Patent Office, 2024. Georgia Enters into Validation Agreement with the European Patent
Organisation. [Online] available at: <https://www.epo.org/en/news-events/news/validation-
agreement-georgia-enters-force> [Accessed 05.04.2025].
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other international partners—ensures that Al
technologies uphold human rights, democ-
racy, and the rule of law. This global commit-
ment highlights the importance of unified
standards, particularly for countries like Geor-
gia, where Al adoption is growing in academia
and business.®

As Georgia continues to adopt Al technol-
ogies, it is essential for the country to care-
fully consider the EU’s regulatory frameworks
and the evolving discourse on Al and intel-
lectual property. Understanding these global
developments will enable Georgia to craft
legislation that balances innovation with the
protection of intellectual property rights and
ensures a smooth integration into the Euro-
pean market.’

Developing effective Al adoption poli-
cies in Georgia requires an understanding of
local attitudes toward Al. Studies'® indicate
that cultural values significantly shape how
individuals perceive and engage with Al, un-
derscoring the need to consider these values
when designing Al policies®. A thorough un-
derstanding of cultural attitudes in Georgia is
essential before developing tailored Al inte-
gration strategies.

This study argues that while Al serves as
a beneficial tool, there is a pressing need to
develop comprehensive guidelines that pro-
mote responsible Al usage and protect IP
rights among students and researchers. To
enhance the quality of academic research, it is
crucial to cultivate a culture of awareness and
knowledge regarding Al technologies within
the academic community. This includes mini-

HERALD OF LAW www.heraldoflaw.com

mizing associated risks, safeguarding creative

rights, and promoting ethical practices in re-

search endeavors.

The study aims to investigate how stu-
dents and researchers in Georgia utilize Al in
their academic pursuits and how Al could be
used to create a Georgian model based on in-
ternational experiences, while accounting for
unique cultural characteristics. This research
addresses several key questions:

e How have different countries approached
Al regulation?

e What are the best practices in Al gover-
nance?

e Which international experiences are most
applicable to Georgia?

e What is the current state of Al adoption in
Georgia, and which theoretical framework
best explains it?

e What model should be implemented to
balance Al adoption with academic integ-
rity and IP protection?

To address these objectives, the study
will follow a multi-stage mixed-methods re-
search approach. Initially, desk research will
analyze successful international experiences
and countries with frameworks similar to
Georgia’s, as well as a review of local legisla-
tive frameworks over the decades. Afterward,
gualitative research will be conducted, includ-
ing in-depth interviews with students and re-
searchers from various academic disciplines
to gather insights into their experiences with
Al.

Drawing on empirical research and inter-
national and local experiences in intellectual

8 The Verge, 2024. US, EU, UK, and Others Sign Legally Enforceable Al Treaty. [Online] available
at: <https://www.theverge.com/2024/9/5/24236980/us-signs-legally-enforceable-ai-treaty>

[Accessed 13.04.2025].

available at:

The Guardian, 2025. EU Accused of Leaving ‘Devastating’ Copyright Loophole in Al Act. [Online]
<https://www.theguardian.com/technology/2025/feb/19/eu-accused-of-leaving-

devastating-copyright-loophole-in-ai-act > [Accessed 05.04.2025].

10 Ge, X. and others, 2024. How culture shapes what people want from Al [Preprint]. arXiv. <https://
arxiv.org/abs/2403.05104> [Accessed 01.05.2025].

u Ibid.
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property (IP), this study will help advance
universities, researchers, and Georgia’s edu-
cational system. By establishing robust knowl-
edge frameworks, we can facilitate the adop-
tion of technological innovations and ethi-
cal practices, not only within academia but
across society as a whole. This research also
recommends integrating a mandatory course
on Al and IP into all university curricula.

THEORETICAL FRAMEWORK FOR
Al ADOPTION IN ACADEMIA

To explain how individuals adopt new
technologies while maintaining ethical and
legal standards, and to explore how law con-
sciousness influences responsible Al use, this
research is based on the following theories:

1. Technology Acceptance Model (TAM)

The Technology Acceptance Model (TAM)
(Davis, 1989)*?is widely used to explain how
individuals accept and use new technologies.
TAM posits that two main factors determine
whether a person will adopt a technology:

e Perceived Usefulness (PU): The extent to
which an individual believes that using Al
will enhance their academic performance.
If students and researchers see Al tools
as beneficial for improving efficiency and

12

research quality, they are more likely to
adopt them.?

e Perceived Ease of Use (PEU): The degree
to which an individual perceives Al as user-
friendly. Al tools with intuitive interfaces
and clear functionalities are more likely to
be adopted by students and researchers.*

e Behavioral Intention (BI): PU and PEU in-
fluence an individual’s attitude toward Al,
shaping their behavioral intention (Bl) to
use it. However, if institutions lack strong
ethical guidelines, Bl may lead to both eth-
ical and unethical Al adoption.?®

TAM can help assess how students and
researchers in Georgia perceive Al tools and
what factors influence their decision to use Al
responsibly or irresponsibly in academia.

2. Bandura’s Social Learning Theory (SLT)

Albert Bandura’s Social Learning Theory

(SLT) (1977)*¢ explains human behavior as a

result of observational learning. Ethical be-

havior, including responsible Al use, is shaped
by:

* Role Models: If professors and research-
ers demonstrate ethical Al use, students
are more likely to follow (Bandura, 1986).
Conversely, if unethical Al use is normal-
ized, students may adopt similar unethical
behaviors."’

e Social Reinforcement: Ethical norms are

13

14

15

16

17

Davis, F. D., 1989. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information
Technology. MIS Quarterly, 13(3), pp. 319-340. [Online] available at: <https://doi.org/10.2307/249008>
[Accessed 12.03.2025].

Venkatesh, V. and Bala, H., 2008. Technology Acceptance Model 3 and a Research Agenda on
Interventions. Decision Sciences, 39 (2), pp. 273-315. [Online] available at: <https://doi.org/10.1111
/i.1540-5915.2008.00192.x> [Accessed 30.03.2025].

Ibid.

Teo, T., 2011. Factors Influencing Teachers’ Intention to Use Technology. Computers & Education.
57(4), pp. 2432-2440. [Online] available at: <https://doi.org/10.1016/j.compedu.2011.06.008>
[Accessed 01.05.2025].

Bandura, A., 1977. Social Learning Theory. Prentice Hall.

Brown, M. E. and Treviiio, L. K., 2014. Do Role Models Matter? An Investigation of Role Modeling
as an Antecedent of Perceived Ethical Leadership. Journal of Business Ethics, 122 (4), pp. 587-598.
[Online] available at: <https://doi.org/10.1007/s10551-013-1769-0> [Accessed 30.04.2025].
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reinforced or discouraged based on insti- GLOBAL Al BEST PRACTICES

tutional policies.*®

e Universities that implement clear Al poli-
cies and encourage academic integrity
help shape responsible Al use.?

SLT can help explain why some students
act ethically with Al, while others engage in
plagiarism, copyright infringement, or unethi-
cal research practices.

3. Skinner’s Operant Conditioning Theory

B.F. Skinner’s Operant Conditioning Theo-
ry (1938)?° explains behavior as a function of
reinforcement and punishment.

e Positive Reinforcement If students receive
despite, they may continue unethical be-

The aim of this stage of the research was
to define the legal nature of artificial intelli-
gence in Georgia and foreign countries, and
to identify the benefits and challenges it
presents within the legal systems of Georgia
and other nations in the context of global
digitalization. Accordingly, the methodologi-
cal basis was the comparative legal method,
which was used to determine the differences
and similarities between Georgia’s and other
countries’ approaches to the use of artificial
intelligence.

Legal Support for the Use of Artificial In-
telligence in the European Union
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havior.?
e If institutions fail to , Al misuse will per- Th(_a EurF)pean .U!'\IOI’\ is one of the lead-
sist.22 ing regions in providing legal support for the

use of artificial intelligence. On February 16,
2017, the European Parliament adopted Res-
olution 2015/2103 (INL) on Civil Law Rules on
Robotics, based on the recommendations of
the European Commission.?*

The European Commission, through this
document, presented its position on issues
related to robot liability and the establish-
ment of a registration system. Specifically, the
European Parliament emphasized that robots
are capable of performing certain functions,

e Universities can discourage by implement-
ing, such as plagiarism penalties.?

Skinner’s theory will be used to analyze
how university policies, grading systems, and
enforcement mechanisms influence ethical Al
use in Georgia.

By integrating these theories, this study
seeks to understand the psychological, social,
and institutional factors influencing Al adop-
tion and ethical behavior in academia.

18 Lersch, K. M., 1999. Social Learning Theory and Academic Dishonesty. International Journal of

Comparative and Applied Criminal Justice. 23(1), pp. 103—114. [Online] available at: <https://doi.or

g/10.1080/01924036.1999.9678635> [Accessed 25.04.2025].

Higgins, G. E., Wolfe, S. E. and Ricketts, M. L., 2009. Digital piracy: A latent class analysis. Social

Science Computer Review, 27(1), 24—40. <https://doi.org/10.1177/0894439308321350> [Accessed

21.03.2025].

Skinner, B. F., 1938. The Behavior of Organisms. Appleton-Century.

21 Ford, R. C.and Richardson, W. D., 1994. Ethical Decision Making: A Review of the Empirical Literature.
Journal of Business Ethics, 13(3), pp. 205-221. [Online] available at: <https://doi.org/10.1007/
BF02074820> [Accessed 28.03.2025].

2 Ibid.

23 Whitley, B. E., 1998. Factors Associated with Cheating Among College Students: A Review. Research in

Higher Education, 39, pp. 235-274. [Online] available at: <https://doi.org/10.1023/A:1018724900565>

[Accessed 05.04.2025].

Ksiezak, P. and Wojtczak S., 2020. Al Versus Robot: In Search of a Domain for the New European Civil

Law. Law, Innovation and Technology. p.2. [Online] available at: <https://www.researchgate.net/

publication/345096551_Al_versus_robot_in_search_of a_domain_for_the_new_European_civil

law> [Accessed 30.04.2025].
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tasks, operations, and objectives, and of mak-
ing complex decisions in real-time, which cre-
ates the need for legal regulation.

On February 12, 2019 the European Par-
liament adopted Resolution (2018/2088(INl))
on artificial intelligence and robotics®® where
the main areas that could be affected by a
malicious use of artificial intelligence are list-
ed, among which the protection of intellec-
tual property rights.

In this field, the artificial intelligence has
been used since 2016 for the creation of sev-
eral types of works, such as paintings, songs,
digital photographs, poems and short news
reports, raising legal debates as per the qual-
ity of the author, the nature of the final out-
put and its ownership.

At the end of 2021, UNESCO member
states adopted an ethical guideline on artifi-
cial intelligence, which defines a set of prin-
ciples for the proper use of Al.

A complete definition of artificial intelli-
gence is provided in Article 3(1) of the Regu-
lation (EU) 2024/1689 (Al Act). According to
this Article, an Al System means “a machine-
based system that is designed to operate
with varying levels of autonomy and that may
exhibit adaptiveness after deployment, and
that, for explicit or implicit objectives, infers,
from the input it receives, how to generate
outputs such as predictions, content, recom-
mendations, or decisions that can influence
physical or virtual environments”?2.

Al Act introduces a legal framework
based on a graded risk-based approach sys-
tem, which applies to both public and private

entities within and outside the EU, as long as

the Al system is placed on the Union market

or its use affects individuals located in the EU.

Given that artificial intelligence presents
increasing challenges in our daily reality, im-
portant questions arise: in what ways is Al
being introduced in Georgia and European
countries? What approaches exist regarding
national Al strategies?

As of today, nearly 62 countries world-
wide have adopted national strategies for
artificial intelligence and have already begun
implementing them. An additional 14 coun-
tries — including Azerbaijan and Armenia —
are in the process of developing their strate-
gies.

On April 10, 2018, twenty-four EU mem-
ber states and Norway signed a declaration on
cooperation regarding a European approach
to artificial intelligence. Romania, Greece, and
Cyprus joined this initiative in May 2018, fol-
lowed by Croatia in July 2018.” Among them
noteworthy is:

e Germany — Germany stands out for its
comprehensive legal framework govern-
ing the use of artificial intelligence, partic-
ularly in relation to autonomous vehicles.
This framework addresses responsibilities,
rights, and accountability. For example,
discrimination against citizens in incidents
involving Al systems is strictly prohibited.
Germany has established an Ethics Com-
mission for Autonomous Vehicles, which
issues guiding principles, as well as a Na-
tional Commission focused on researching
the social consequences of decisions made

% European Parliament, 2019. Resolution of 28 March 2019 on the Rights of Persons with Disabilities.
(2018/2685(RSP)) [P8_TA (2019)0081]. EUR-Lex. [Online] available at: <https://eur-lex.europa.eu/
legal-content/EN/TXT/PDF/?uri=CELEX:52019IP0081> [Accessed 15.04.2025].

26

final. EUR-Lex.: [Online]

Compare: European Commission, 2018. Artificial intelligence for Europe COM 2018 237
available at:

<https://eur-lex.europa.eu/legal-content/EN/TXT/

PDF/?uri=CELEX:52018DC0237> [Accessed 15.04.2025].

27

Abbasov, R., 2023. Legal Aspects of Artificial Intelligence: The Issue of Personhood and Legal

Liability in the Context of the European Union. (Master’s thesis), p. 48. [Online] available at:
<https://phaidra.univie.ac.at/detail/0:1391590 > [Accessed 30.04.2025].
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by algorithms.%

Norway — For Norway, the ethical imple-
mentation of artificial intelligence is es-
sential. The country’s national strategy
emphasizes that Al creates a competitive
advantage and highlights the importance
of translating ethical Al from theory in-
to practice by considering sector-specific
standards and requirements. According to
the strategy, the Norwegian Data Protec-
tion Authority is tasked with auditing and
inspecting algorithms. Additionally, the
education system is responsible for equip-
ping new talent with the skills necessary
for working with Al.%

France — France’s artificial intelligence
strategy emphasizes the importance of
public acceptance of Al as one of its core
principles. To achieve this, the strategy out-
lines the need for transparency and audit
policies, including the training of engineers
and Al researchers. It also underscores the
importance of applying the principle of hu-
man accountability in Al-related decisions.
Additionally, the French government is
conducting experiments on the use of Al in
certain aspects of governance. Notably, in
2017, the appellate courts of Rennes and
Douai tested predictive justice software in
various appeal cases.*®

Sweden — Sweden’s Al strategy provides

research, innovation, and Al infrastruc-
ture. The recommendations include build-
ing a strong research base, fostering coop-
eration between sectors and with other
countries, and taking efforts to prevent
and manage risks. The strategy also calls
for the development of standards for the
ethical use of Al. Moreover, Sweden has
established the Swedish Al Council, com-
posed of experts from academia and in-
dustry, to develop the so-called “Swedish
Model” of Al, which is intended to be sus-
tainable, beneficial to society, and support-
ive of long-term economic growth.>*
Estonia — Among European countries, Es-
tonia is particularly noteworthy not only
for its advancement in Al but also for its
broader digital transformation. Despite be-
ing a former Soviet republic like Georgia,
Estonia’s current reality is entirely differ-
ent. As a member of both NATO and the
European Union, Estonia is smaller than
Georgia in both size and population, yet it
has managed to secure a prominent posi-
tion on the global digital map. Estonia de-
veloped its Al strategy in 2019 and named
it Kratt. The strategy is comprehensive and
includes the integration of Al into the pub-
lic and private sectors, education and re-
search, and the legal system.3?

Based on the experience of other coun-
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general guidelines concerning education, tries, successful Al development requires

28 Compare. Goderdzishvili, N., 2020. Artificial Intelligence: Essence, International Standards, Ethical

Norms, and Recommendations. Institute for Development of Freedom of Information (IDFI).
[Online] available at: <https://idfi.ge/public/upload/Article/1111Artificial-Intelligence-GEO
Web%20Version.pdf> [Accessed 15.04.2025].
29 Ibid.
30 Compare. Abbasov, R., 2023. Legal Aspects of Artificial Intelligence: The Issue of Personhood and
Legal Liability in the Context of the European Union. (Master’s thesis) available at: [Online] available
at: <https://phaidra.univie.ac.at/detail/0:1391590 > [Accessed 30.04.2025].
Compare. European Parliamentary Research Service (EPRS), 2020. The Ethics of Artificial Intelligence:
Issues and Initiatives. Study No. 634452, [Online] available at: <https://www.europarl.europa.eu/
RegData/etudes/STUD/2020/634452/EPRS STU(2020)634452 EN.pdf > [Accessed 15.04.2025].
Compare. Gabrichidze, N., 2024. How Countries Are Responding to the Al Revolution: An Interview
with Lado Nafetvaridze. [Online] available at: <https://civil.ge/ka/archives/581006> [Accessed
27.08.2024].
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not only legal regulation but also investment
in digital education and public awareness.
Governments have supported this by updat-
ing curricula, offering online courses, and
promoting digital skills across all age groups.
These efforts ensure ethical Al use, public en-
gagement, and readiness for technological
change. Georgia can benefit by adopting simi-
lar strategies to foster responsible Al integra-
tion and strengthen its digital capacity.

GEORGIA’S Al LEGISLATIVE
ADOPTION

In a country like Georgia, where oversight
mechanisms for law enforcement agencies
are relatively weak and concerns persist re-
garding judicial independence, the challenge
of balancing the risks associated with artificial
intelligence becomes particularly critical.?

As in many European countries, judicial
decisions in Georgia are the product of hu-
man reasoning. While judges and parties
to legal proceedings occupy different so-
cial roles, they are equal from a horizon-
tal perspective—both are human beings.
Thus, the distinction between a judge and
a party exists solely within the framework
of the legal process. This dynamic would
fundamentally change if the function of
adjudication were delegated to artificial in-
telligence. In such a case, legal distinctions
based solely on procedural roles would col-
lapse, and the criterion of equality would
shift dramatically: Al is not a human being.
This implies that a non-living, non-human-

33

oid entity would be entrusted with deci-
sions affecting fundamental human rights.

On one hand, this scenario is ethically
troubling. Judges do not rely solely on legis-
lation and logical reasoning; they also draw
upon their life experience, moral judgment,
and empathy when delivering justice.** How-
ever, if the issue is viewed from another per-
spective, it becomes evident that one of the
primary challenges facing Georgia’s judicial
system is the excessive caseload. This chal-
lenge extends beyond the adjudication of
substantive matters in ongoing cases; even
before that stage, numerous technical and
procedural tasks consume significant human
resources and hinder the delivery of swift and
effective justice.

In addition to increasing the number of
judges, the integration of artificial intelligence
into the justice system should be considered
a strategic priority. Many of these technical
tasks arise during the case preparation phase,
prior to any final decision. It is precisely at this
stage that modern, innovative technologies
should be introduced to improve efficiency
and reduce delays.*

The use of artificial intelligence entails
a number of risks. Its implementation raises
significant challenges concerning the rights to
privacy, transparency, freedom of expression,
and accountability. In Georgia, the absence
of a centralized registry of Al-based systems
further exacerbates these concerns. Conse-
guently, the only available means of obtaining
information about algorithms employed by
public institutions is through formal requests
for access to public information.

Eristavi, D. and Davituri, G., 2021.The Use of Artificial Intelligence Systems in Georgia: Legislation

and Practice. [Online] available at: <https://idfi.ge/public/upload/Article/AI%20ENG%20FULL.pdf >

[Accessed 15.04.2025].

34 Kudeikina, I. and Kaija, S., 2024. Limits of the Use of Artificial Intelligence in Law: Ethical
and Legal Aspects. Engineering for Rural Development, vol. 2, p.190. [Online] available at:
<https://journals.rta.lv/index.php/ETR/article/view/8016/6326> [Accessed 15.04.2025].

3 Beruashvili, M,. 2023. Needs, Opportunities, and Risks of a National Artificial Intelligence
Strategy. [Online] available at: <https://www.entrepreneur.com/ka/business-news/khelovnuri-

intelektis/444147> Accessed 25.04.2025].
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Al IN HIGHER EDUCATION:
EVIDENCE FROM GEORGIA
METHODOLOGY

In the second stage of the study, inter-
views were conducted. The interviews for this
study were conducted between November
2024 and January 2025 at various academic
institutions in Georgia. The participants in-
cluded 34 students from undergraduate and
graduate programs (various field of study),
and 13 academic staff members (lecturers
from different field) teaching at universities.
The aim was to explore how students and lec-
turers use artificial intelligence (Al) in their
academic processes, the ethical concerns as-
sociated with its use, and the impact of Al on
academic skills and independence

The interviews were semi-structured
and open-ended, allowing for flexibility in
responses and in-depth exploration of indi-
vidual perspectives. After the interviews were
completed, the narratives were transcribed
and analyzed using thematic analysis. This
method involved identifying key themes, pat-
terns, and categories within the responses.

RESULTS

The primary themes that emerged from
the data were: Al Usage in Academic Process-
es; Ethical and Legal Considerations; Impact
of Al on Academic Skills; Practical Benefits
and Challenges:

e Both students and lecturers discussed that
Al already has been well integrated into
their learning and research activities.

“l use Al for research, mainly for literature
searches and data analysis. However, | see
that students are becoming overly dependent
on it, sometimes copying text directly with-
out reflection. This hinders their independent
thinking.” (Lecturer, 44, Male)

Positive aspects for lecturers were quick
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access to relevant data and faster processing

of texts and negatives: over-reliance on Al,

leading to reduced critical thinking and in-
creased plagiarism.

Students use mostly in summarizing in-
formation, especially for complex subjects,
but don’t know about the importance of veri-
fying Al-generated text to ensure academic
honesty:

“l use Al to create summaries because
sometimes it’s difficult for me to condense
complex material. However, | try to double-
check the text and avoid relying entirely on
the machine.” (Student, 21, Female)
¢ A major theme that emerged from the in-

terviews was the ethical use of Al, specifi-
cally regarding plagiarism and intellectual
property. Lecturers themselves use Al, but
they noticed the lack of students’ aware-
ness regarding plagiarism in Al-generated
content.

“Universities must have clear regulations
on Al use, because students often don’t un-
derstand that using Al-generated text without
attribution is still academic dishonesty.” (Lec-
turer, 44, Male)

Students in their part, really don’t ana-
lyze that Al-produced content may constitute
plagiarism, reflecting a gap in understanding
academic integrity:

“I’'m not sure if Al-generated text should be
considered plagiarism. If it’s unique and new,
why shouldn’t | use it?” (Student, 23, Male)

e Both students and lecturers noted Al’s in-
fluence on the development of indepen-
dent thinking and academic skills. Lectur-
ers think, that Al usage can diminish inde-
pendent thinking among students, with a
tendency to depend on Al instead of devel-
oping their own analytical skills.

“Al is helpful, but it reduces students’ abil-
ity to think critically and solve problems on
their own. | notice a decline in their analytical
abilities.” (Lecturer, 44, Male)

Students do not agree with lectures po-
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sitions and some of them shared opinion,
that while Al may appear to save time, stu-
dents recognize that writing independently
leads to greater learning and skill develop-
ment:

“I feel like if | don’t use Al, | am wasting
time. But when | try to write on my own, | re-
alize | learn a lot more.” (Student, 20, Female)
e The students and lecturers both high-

lighted the practical advantages and
challenges of integrating Al into the aca-
demic sphere. Lecturers suggest, that Al
facilitates faster research and data analy-
sis, but there is also, the risk of over-re-
liance on Al, leading to loss of indepen-
dent research skills.

“Al simplifies the research process by
helping with literature reviews and data anal-
ysis, but we must be cautious about its over-
use.” (Lecturer, 44, Male)

The student’s perspective is that, al-
though Al provides assistance, students feel
it rises their confidence in their own problem-
solving abilities:

“Al helps me with difficult assignments,
but it makes me feel less confident in my own
abilities.” (Student, 21, Male)

The interviews revealed a complex re-
lationship between Al usage and its impact
on academic practices, with both benefits
and challenges identified by students and
lecturers. The results highlighted the need
for clear university policies on Al usage,
along with ethical guidelines to address
issues such as plagiarism and intellectual
property. Furthermore, the results suggest
that while Al offers significant support in
academic processes, it is crucial to balance
Al use with efforts to maintain and develop
independent thinking and academic skills.

36

DISCUSSION

The empirical study revealed that both
students and lecturers have integrated Al into
their academic routines, primarily for tasks
such as literature searches and data analy-
sis. This is consistent with global trends in Al
adoption in education, where Al is increas-
ingly being used to support research and im-
prove academic efficiency.?¢ Students, in par-
ticular, rely on Al tools to simplify complex
academic tasks, such as summarizing materi-
als, which supports findings from other stud-
ies suggesting that Al can enhance students’
learning experiences by making difficult con-
tent more accessible.?’

However, the over-reliance on Al, es-
pecially for tasks like summarization, poses
risks. As lecturers highlighted, students’ de-
pendence on Al can reduce their engagement
with the material and diminish their ability
to think critically. This aligns with Bandura’s
Social Learning Theory (1977), which em-
phasizes that behavior is often influenced by
models of action. If students repeatedly use
Al to complete assignments without engaging
critically, they may internalize passive learn-
ing habits, which ultimately impair their aca-
demic independence.

The study’s results strongly suggest the
relevance of Bandura’s Social Learning Theory
(1977), Davis’s Technology Acceptance Model
(1989), and Skinner’s Operant Conditioning
Theory (1938) in explaining the behaviors ob-
served among students and lecturers in relation
to Al use.

e Social Learning Theory (SLT) emphasizes
the importance of role models and social
reinforcement in shaping behavior. In this
study, lecturers serve as models of ethical
Al use, and their behavior influences stu-

Compare. Mekié, A., Kovacevi¢, S.and Hazi¢, A., 2024. Alin education: Enhancinglearning experiences

through technology. ArXiv. <https://doi.org/10.1002/cae.22804> Accessed 03.04.2025].

37 Holmes, W., Bialik, M. and Fadel, C., 2019. Artificial Intelligence in Education: Promises and
Implications for Teaching and Learning. Center for Curriculum Redesign.
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dents’ approach to Al. The study suggests
that the institution’s policies and regula-
tions will also serve as reinforcement for
ethical or unethical Al use.

e Technology Acceptance Model (TAM) is
crucial in understanding how students and
lecturers perceive and adopt Al. The find-
ings suggest that the perceived usefulness
and ease of use of Al tools are driving fac-
tors behind their adoption. However, TAM
also highlights that behavioral intentions
can lead to unethical adoption if institu-
tions do not integrate ethical training and
clear guidelines.

e Operant Conditioning Theory offers insight
into how reinforcement and punishment
influence the over-reliance on Al. If stu-
dents are rewarded for completing tasks
quickly without engaging deeply with the
content, it can result in a decrease in criti-
cal thinking. Conversely, appropriate pun-
ishment for academic dishonesty and clear
consequences for unethical Al use can re-
duce misuse.

Inaddition, The Soviet educational system,
based on the theories of Lev Vygotsky, placed
great emphasis on socialization and collec-
tive learning.® Vygotsky’s cultural-historical
theory emphasizes that individual develop-
ment is closely linked to social relationships
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and cultural contexts. While this approach
promoted social cohesion, it may have limit-
ed divergent thinking and hindered individual
innovation.?* The primary focus of instruction
was often conformity to established norms
and knowledge, which restricted creativity
and discouraged the pursuit of new ideas.*
In Georgia, the influence of this educa-
tional philosophy is still evident today, partic-
ularly in higher education. Universities often
fail to provide adequate support for students
to develop innovative ideas and protect their
intellectual property. Unlike Western univer-
sities, which actively engage in technology
transfer and patenting®!, many Georgian uni-
versities lack the necessary resources and in-
stitutional assistance in this area. This absence
of institutional support significantly impedes
the development and commercialization of
new ideas, thereby hindering the growth of
the country’s innovation ecosystem.*?
Moreover, international experience
shows that strong institutional support is
essential for fostering innovation in higher
education. In many Western countries, uni-
versities have established dedicated offices
for technology transfer and intellectual prop-
erty (IP) protection, helping students and
researchers commercialize their ideas and
secure legal ownership of their work. In con-
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trast, Georgia’s higher education institutions
often lack such structures, leaving students
without the necessary guidance or resources
to protect and develop their innovations. This
gap can be traced back to the legacy of the So-
viet educational model, which prioritized con-
formity and collective learning over creativ-
ity and individual initiative. While this model
promoted social cohesion, it also discouraged
divergent thinking and limited opportunities
for innovation. Addressing this issue requires
adopting international best practices—such
as embedding innovation hubs within univer-
sities, offering legal support for IP rights, and
including entrepreneurship and Al ethics in
curricula—to build a modern academic envi-
ronment that empowers students and aligns
with global standards.

CONCLUSION

This study explores the integration of arti-
ficial intelligence (Al) into Georgia’s academic
system, with a particular focus on its impli-
cations for academic efficiency, ethical prac-
tices, and the protection of intellectual prop-
erty. Drawing on both Georgian and interna-
tional experiences, the research concludes
that delegating decision-making authority to
Al-as observed in global developments-raises
complex legal and ethical questions. Recog-
nizing Al as a legal subject would necessitate
significant shifts in public perception, along-
side substantial legislative reform.

Addressing these challenges requires a
comprehensive, long-term strategy involv-
ing amendments to Georgia’s legal frame-
work, more efficient resource allocation,
increased funding for education, and active
engagement with international experts, the
private sector, and civil society. Such a col-
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laborative approach would not only sup-
port the formulation of well-informed pol-
icy recommendations but also facilitate the
development of accountability mechanisms
to ensure their effective implementation.
It is inevitable that numerous new regula-
tions will emerge, and even existing laws—
originally unrelated to the technological
sphere—will require reinterpretation and
revision in light of Al’s expanding role.

At the same time, empirical findings
from this study indicate that, while Al holds
significant potential to enhance research
and learning, its adoption in Georgia is
often met with caution. This hesitancy is
largely due to concerns about its potential
to undermine independent thinking. Both
students and faculty raised critical issues
related to over-reliance on Al tools, which
may weaken analytical reasoning and com-
promise academic integrity, particularly
through increased risks of plagiarism.

To address these concerns, Georgia’s edu-
cation system must evolve to promote critical
engagement and independent thought along-
side the responsible use of Al. Clear institu-
tional guidelines, robust ethical standards,
and comprehensive education on intellectual
property rights are essential to balancing the
benefits of Al with the imperative of academ-
ic responsibility.

Finally, the study emphasizes the need for
both cultural and structural reforms within
Georgia’s academic institutions. Encourag-
ing creativity, providing sustainable funding
for research and innovation, and establishing
university-based offices for technology trans-
fer and intellectual property protection are
crucial next steps. By adopting these inter-
national best practices, Georgian universities
can play a pivotal role in the nation’s intellec-
tual advancement and economic growth.*

Compare. Mitaishvili-Rayyis, Y., 2023. Educational Reforms in Georgia: Past Progress and Future

Directions. Georgian Foundation for Strategic and International Studies. [Online] available at:
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ABSTRACT

The article informs about the scientific contribution of physicists who ensured the
emergence, subsequent progressive development and widespread use of laser tech-
nique and laser technology in various areas of human life and activity, including in
the fight against crime. It reveals the possibilities of their use in modeling in forensic
ballistics for the purpose of determining the trajectory of a bullet, the distance of a non-
close-range bullet shot, and the relative positions of the victim and the shooter at the
moment the trigger was pulled. Technical means and devices are presented that pro-
vide solutions to these forensic ballistic problems even in non-obvious conditions. The
readiness of laser modeling techniques for widespread implementation in operational
investigative and forensic practice is emphasized. Special literature is provided that
allows one to independently acquire the knowledge, skills and abilities necessary for
the actual application of this technique in the disclosure and investigation of specific
criminal cases related to the use of firearms for illegal purposes.

KEYWORDS: laser technology, laser technologies, history, bullet, distance
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I'ma baxranze

KaHAMAAT PUINYECKUX HAYK, OUEHT Kagheqpsl yronoBHOIo npasa
n npovecca CaHrT-lTeTepbypreKoro 0PUANYECcKOro MHCTUTYTA,
Poccua, Cankt-lletepbypr

En.noyta: bagied@mail.ru

ABCTPAKT

Ctatbs MHOOPMMPYET O HAay4YHOM BKIaae GU3MKOB, obecneymBLINX 3apOXKAEHME, MO-
cnepytolllee NOCTynaTesibHOE Pa3BUTUE U LIMPOKOE UCMO/b30BaHUE 1a3epPHOMN TEXHUKN U
Na3epHbIX TEXHOMOTUI B Pa3NIMYHbIX 0BNACTAX XKU3HU U OEeATEeNbHOCTU Ye/loBeKa, B TOM
yucne B chepe 60pbbbI C NPECTYNHOCTbIO. B HEel pacKpbITbl BO3MOXKHOCTU MUX UCMO/b30-
BaHMA NPU MOLENNPOBAHMM B CyAebHON BaNIUCTUKe C LEeNnbtlo onpeaeneHus TpaekTopum
nonérta nynu, paccTosHMA HebNM3KOro Ny/seBoro BbICTPeNa U B3aMMHOIO PacrosIoXKeHMUA
NOCTPaAaBLIEro U CTPeNABLIEro B MOMEHT HaXKaTUA Ha CNYCKOBOM KPHOYOK. MpeacTaBaeHbl
TEXHUYECKME CPeacTBa M YCTPOMCTBA, obecneunBatoLLne peLueHne 3Tux cyaebHo-6annm-
CTMYECKUX 33434 [aXKe B YC/I0BUAX HEOYEBUAHOCTU. OAYEPKHYTA FOTOBHOCTb METOAMKM
Na3epHOro MOLENNPOBAHMUA K LUIMPOKOMY BHEAPEHUIO B ONEPATUBHO-CNEACTBEHHYIO U CY-
[e6HO-3KCNepPTHYIO NPaKTUKy. MpMBeaeHa cnewumanbHan AnTepaTypa, No3BONAIOLLANA CAMO-
CTOATE/IbHO OBNAAETb 3HAHUAMM, HAaBbIKAMU U YMEHUAMM, HEOOXOAMMbBIMU AR PEASIbHOTO
NPUMEHEHUA aHHOM METOANKM NPU PACKPbITUM U Paccnef0BaHNN KOHKPETHbIX YrOI0BHbIX
[leN, CBA3AHHbIX C UCMO/Ib30BAaHNMEM OFHECTPEIbHOTO OPYXKUA B MPOTMUBOMPABHbIX LLENIAX.

KJ/TKOYEBbIE C/TOBA: nasepHada TexHMKa, Na3epHble TEXHONOMMN, NCTOPUA, NYAA, PacCcTo-
AHKEe
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BCTYIIJIEHUE

Nasep?, Kak COBEPLUEHHO HOBbLIN MCTOY-
HUK CBeTa, CTPEMUTENbHO BOPBA/ICA B Haly
U3Hb W CTaN HEOTbEMIEMOM €€ YacTblo.
Npes ero cosgaHus BUTana B BO3ayxe eLé
CO BPEMEH NepBOHAYaNbHOrO WU34aHuA fe-
reHAapHbIX  HAy4yHO-dAHTACTUYECKUX  po-
maHoB [epbepTta Yannca (1866-1946) «Bo-
MHa mupos» (1897) m Anekcea Tosctoro
(1883-1945) «lunepbonons vHxKeHepa [la-
puHa» (1925-1927)2. OpHako CBOE npakK-
TUYECKOe BOMJ/IOWEHNE OHA MOJyYuaa YyTb
Nno3»Ke — B pe3y/ibTaTe CANAHUA LOCTUKEHNI
KBAaHTOBOM GU3MKKM N PAAMOTEXHUKW, A T1aB-
Hoe, 6narogaps Lenoi nnesae BblaaroLLMXCA
y4é€HbIX-Gn3nKoB, obecneumslunX 3apoxKae-
HUWe, pa3BUTME U NPUMEHEHWNE NA3EPHON TEX-
HUKM U Na3epHbIX TEXHO/IOTUIA B Pa3/IMYHbIX
061acTAX U3HU U OeATeNbHOCTU YenoBekKa.
OHa u3 Hux — cdepa 60pbbbl C BOOPYKEHHOM
NPecTyNHOCTbIO, HY)KAAILWAACA B LUMPOKOM
3aeMCTBOBAHUN BO3MOXKHOCTEN /N1a3epHO-
ro MoAENMPOBAHUA NPU PELEHUN CNOMKHbIX
cyaebHo-6annncTMyecknx 3agad, CBs3aHHbIX
C onpeAeneHMemM TPAeKTopuUM NONETa nynu,
PacCcTOAHMA Ha AUCTAaHUMK HeBAM3KOro nyne-
BOrO BbICTPENa M B3aMMHOIO Pacrno/IoKeHUA

HERALD OF LAW www.heraldoflaw.com

nocTpagaslwero (noTepnesLlero) U cTpenas-
LLIEero B MOMEHT NPUYUHEHUSA OTHECTPE/IbHOTO
paHeHuA. B 3TOM 3aKNt04YaeTcs akTyaNbHOCTb
TeMbl HAaCTOSALLLEN CTaTbW, HANUCAHHOWN:

- B LeNAx yaoBNeTBOPEHMA O3HAKOMMU-
TeNbHbIX NoTpebHocTel cynebHo-cneacTBEH-
HOM U cyaebHO-3KCNEepPTHOM NPAKTUKY;

— C UICNO/Ib30BaHMEM TEOPETUYECKUX, IM-
NMUPUYECKUX, aHAIUTUYECKUX U MHTEpnpeTa-
LMOHHbIX METOA0B MCCNea0BaHMUA.

OCHOBHOMH TEKCT

Cpeam y4Y€HblIX, CTOABLUNX Y UCTOKOB CO3-
AaHUA U CTPEMUTENIbHOrO pPOoCTa NasepHom
TEXHWUKM N Na3epHbIX TEXHO/IOTUIN, HEeNb3A He
OTMETUTD:

® naypeata Hobenesckolh npemumn
no ¢usmke (1921) Anbbeprta INHWTEMHA
(1879-1955), noctynuposasiero (1916) npwu
CO34aHUM GM3MYECKMX NPeAnoCbIIOK BO3-
HUKHOBEHMA KBAaHTOBOW Teopuu® cyllectso-
BaHME M KOrepeHTHOCTb WMHAYLMPOBAHHOIO
(BbIHYXXAEHHOr0) U3TyYeHns*;

® naypeata Hobenesckon npemun no
¢usmke (1933) Nons Aupaka (1902-1984),
chopmynuposasLiero (1927) kBaHTOBYO Te-
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Cnoso «laser» — aKpoHMM OT aHrnMickon ¢pasbl «Light Amplification by Stimulated Emission
of Radiation», 4OCNOBHO NepeBOAMMON KaK «yCU/IeHMEe CBETa 3a CYET BbIHYKAEHHOW 3MUCCUM
N31ydYeHUnA». B pycCKOM A3bIKE CNOBO «IMMUCCUA» OMYCKAETCA, B Pe3y/ibTaTe Yero TepMUH «1asep»
MHTEPNPETUPYETCA KaK KyCUIEHWE CBETa 3@ CYET BbIHYKAEHHOTO U3aydyeHuA». B HayuHbIi 0bopoT
AaHHbIV TepMmuH BBEN (1959) MopaoH Myna (1920-2005) ewé ao cos3gaHus T. MaimaHom nepBoro
peanbHo paboTatowiero nasepa (1960). Cm.: Gould, R. Gordon, 1959. The LASER, Light Amplification
by Stimulated Emission of Radiation. The Ann Arbor Conference on Optical Pumping, the University
of Michigan, June 15-18, c. 128.

Cm.: Yannc, I, 1964. BoitHa munpos: pomaH // Yannc, I. Cobp. cou.: 8 15 7. / nog obuw,. pea. 0.
Karapauugkoro. T. 2. M.: Mpasaa, c. 5-158; Tonctoi, A., 1968. mnepbonouna nHxeHepa MapuHa:
pomaH // Tonctoi, A. Cobp. cou.: 8 10 7. T. 4 / nog, pea. A.B. Annatosa, H0.A. KpectuHckoro, A.C.
MsacHuKoBa [u ap.]. M.: TochnTtnsaart, c. 519-807.

Cm.: Maynu, B., 1965. Bknag diMHWTEMHa B KBaHTOBYO Teopwmio. Ycnexm pusmnyeckmx Hayk, 86 (3), c.
413-420; Pais, A., 1979. Einstein and the quantum theory. Reviews of Modern Physics, October -
December, 51(4), c. 863-914.

4 Cm.: Einstein, A., 1916. On the Quantum Theory of Radiation. Physikalischen Gesellschaft Zirich.
Mitteilungen, 18,c. 47-62; Einstein, A., 1917. Zur Quanten theorie der Strahlung. Physikalische
Zeitschrift, 18, c. 121-128; 3iHWTenH, A., 1965. K KBaHTOBON Teopun u3nyyeHusa. Ycnexu
dusnyecknx Hayk, 86 (3), c. 371-381; Kapnos, H.B. nMpoxopos, A.M., 1979. KBaHTOBaA 3N1€KTPOHMKA
M 3AHLWTEHOBCKan Teopus nsnydyeHus. Ycnexu dpmsmndeckmnx Hayk, 128 (3), c. 537-538.

info@heraldoflaw.com



mailto:info@heraldoflaw.com
http://www.heraldoflaw.com
mailto:info@heraldoflaw.com

g
S
5
|
<
xS
o
S
S
-g
§
g

b33>h0ICNL 33563 07/2025 o #11

Oputo M3Ny4yeHMa M cTporo obocHoBaBLIErO
Ha eé OCHOBE peasibHOCTb MHAYLMPOBAHHOTIO
N3NTYYEHUA U €r0 KOTEPEHTHOCTL>;

e XaHca KondepmaHHa (1895-1963) u
Pynonbda NageHbypra (1882-1952), oTKpbIB-
wux (1928) oTpuuaTenbHylO AUCNepcuto,
KOCBEHHO [0Ka3blBatoLLyt0 CyLLecTBOBaHMWE
WHAYUMPOBAHHOIO M31y4yeHus, Ans obHa-
pyXeHuns KoToporo chopmynmpoBanm Heob-
XOAMMOCTb CneuuanbHoro M3bupaTenbHoro
BO30YKAEHNA KBAHTOBOW CUCTEMDbI®;

® BaneHtuHa PabpukaHTa (1907-1991),
npeanoxuswero (1938) meton NPAMOro sKc-
NEPUMEHTA/IbHOTO [0Ka3aTeNnbCcTBa  Cylue-
CTBOBAHMA BbIHYKAEHHOTO W3y4eHua, ONs
YCUIEHUA KOTOPOro NepBbiM 3anaBMBLUENO O

NPUHLMNNANBHOM BO3MOMKHOCTM CO34aHuA
COOTBETCTBYlOWEN cpeabl (oTpuuaTenbHas
abcopbuma)’;

® Muxauna ByabiHckoro (1907-1975) u
datnumy bytaesy (1907-1992) - coaBTOpOB
BaneHTnHa dabpurKaHTa, BMeEcTe C KOTOPbIMMK
OH OTKpbIN (1951) ABNEHUE yCUNEHUA NeK-
TPOMArHUTHbIX BOJIH (KOrepeHTHoe u3nyye-
Hue)®n n3o06pén (1951) cnocobbl Mx HapacTa-
HUA®, ne)kalwme B OCHOBE [OEUCTBUA BCEX
KBaHTOBbIX YCUAUTENEN U TeHepPaTopOB;

® naypeata Hobenesckoit npemun
no ¢usnke (1966) Anbdpena Kactnepa
(1902-1984), npeanoxumswero (1950) meTtop,
ONTUYECKOM HaKayKkKM cpeabl gNA CO34aHUA B
HeW MHBEepPCHoOM HacenéHHoctTn®, Heobxoau-

> Cm.: Dirac, PA.M., 1927. The Quantum Theory of the Emission and Absorption of Radiation.
Proceedings of the Royal Society of London. Series A: Mathematical, Physical and Engineering
Sciences, 114 (767), c. 243-265; Oupak, M.A.M., 1979. NMpuUHUMNbI KBAHTOBO MeXaHWKU: nep. C
aHr. Mocksa: Hayka, 480 c.; Kapnos, H.B. n lNMpoxopos, A.M., 1979. ¥YKas. cou., c. 538.

6 Cm.: Kopfermann, H. and Ladenburg, R., 1928. 1) Experimental Proof of «Negative Dispersion».
Nature, September 22, 122 (3073), c. 438-439; 2) Experimenteller Nachweis der «negative»
Dispersion. Zeitschrift fiir Physikalische Chemie. Abteilung A: Chemische. Thermodynamic. Kinetic.
Elektrochemie. Elgenschaftslehre, 139, c¢. 375—-385.

Cm.: ®abpuKaHT, B.A., 1940. IMUCCUOHHbIN MEXaHN3M ra3o0BOro Paspaaa. DNEKTPOHHbIE U MOHHbIE
npubopbl: cb. cT. MocKkea; JleHnHrpaa: focaHepronsgat (nepennét: 1941), c. 236-296; KysHeLos,
A.C., boratoBa, T.B. u YxuHos, b.M., 2012. Uctopmna pa3BuTMSA Na3epoOB Ha OPraHMUYECKUX
coegnHeHunax. |. OTKpbITME Na3epoB Ha OPraHMYecKkux coeguHeHuax. BecTHuk MockoBckoro
yHuBepcuTeta. Cep. 2: Xumus, 53 (2), c. 134.

8 Cm.: ®abpukaHTt, B.A., ByabiHcKMin, M.M. n bytaesa, ®.A., 1951. Otkpbitne CCCP. fiBneHue
YCU/IEHMA 3NEKTPOMArHUTHbIX BOJIH (KOrepeHTHoe nsnyyeHue). Homep n gata npuoputerta: 12 ot
18.06.1951; parta peructpauuu: 1962; gata Bblgaun aunaoma: 1964. focyaapCTBEHHbIN peecTp
OoTKpbITMI CCCP. MexaHWKa, aBTOMaTUKa, 3NEKTPOHMUKA. HayuHble OTKpbITMA B 061acT KBaHTOBOM
(atomHoI) anekTpoHuKkn. [OHNaiKH] JoctynHo no agpecy: <http://ross-nauka.narod.ru/06/06-012.
html> [JaTta obpaweHuns 15.05.2025].

9 Cm.: ®abpukaHT, B.A., BygbiHckuin, M.M. n bytaesa, ®.A., 1951. ABT. cBMA,. Ha n3obp. 123209
CCCP, MMNK HO1S 1/06, HO3F 21/00. Crnocob ycuneHuUa 31eKTPOMArHUTHbLIX WU3NYYEHMUIA
(yneTpaduoneTtoBoro, BUAMMOro, MHGPAKPaACHOro U paano AnanasoHoB BoAH). Ne 576749/26;
3aaBn. 18.06.1951; ony6n. 1959, Bion. 20. ba3a nateHToB CCCP. [OHnaliH] JocTynHo no agpecy:
<https://patents.su/1959/page/155>_ (faTta o6bpaweHua 15.05.2025]; dabpukaHT, B.A,,
ByabiHckunin, M.M. n byTtaesa, ®.A., 1951. ABT. cBuA. Ha n3o6p. 148441 CCCP, MINK HO3F 19/00.
Cnocob ycuneHus sneKTPOMarHuTHbIX M3nydeHunin. Ne 576749/26; 3aasn. 18.06.1951; ony6a.
1962, bBion. 13. basa nateHtoB CCCP. [OHnaltH] OoctynHo no agpecy: <ULR: https://patents.
su/1962/page/150> [AaTa o6paweHna 15.05.2025].

10 Cm.: Kastler, A., 1950. Quelques suggestions concernant la production optique et la détection
optique d’'une inégalité de population des niveaux de quantifigation spatiale des atomes. Application
a l'expérience de Stern et Gerlach et a la résonance magnétique. Journal de Physique et le Radium,
juin, 11 (6), c. 255-265.
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MOW gns paboTbl Na3epoB M Apyrnx npubo-
POB KBAaHTOBOW 3/IEKTPOHMKN;

e *aHa bpoccena (1918-2003), peannso-
BaBwero (1952) AaHHbIA MeToA, Ha NpaKTUKe
BmecTe ¢ Anbdpenom Kacthepom?'?;

® naypeatoB Hobenesckoit npemun no
dun3uke (1964) Hukonasa bacosa (1922-2001)
n AnekcaHapa lMNpoxoposa (1916-2002), Ko-
Topble Npu pa3paboTke ¢GU3UYECKMX OCHOB
KBAHTOBbIX CTaHAapPTOB YacTOTbl OTKPbIAK
(1953) NpuMHUMNBLI KBAHTOBOrFO YCUAEHUA U
reHepaumMm 31eKTPOMArHUTHOIO W3/1ydYeHus
KBAHTOBbIMW CUCTEMAMW; PEANN30BANU UX
npu cosgaHumn (1954) nepBoro KBaHTOBOrO
reHepaTopa (ma3sepa) Ha ammMmuake; npeaso-
®unm (1955) TpéxypoBHeBYO cxemy popmu-
POBaHWA MHBEPCHOM HAaCENEHHOCTUN YPOBHEN,
HalleAlWyo WNPOKoe NPMMEHeHMe B Mase-
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dunsuke (1964) Yapnbsa TayHca (1915-2015),
pa3pabortaBwero (HesaBucumo OT HuKonan
BacoBa n AnekcaHgpa lNpoxopoBa) NPUHLM-
Nbl reHepaumum U YyCUNEHUA INEKTPOMArHUT-
HOTO WM3/7ly4eHMA B KBAHTOBbLIX YCTPOMCTBAX
n cospaswero (1954) Ha ux ocHoBe BMecTe
CO CBOMMWU €ANHOMbIWNEHHMKAaMWN NepBbli
Ma3ep (MMKPOBO/IHOBbIN KBAHTOBbIM reHepa-
TOp) Ha ammunake®;

® naypeata Hobenesckoii npemum no du-
3mke (1981) Aptypa LllaBnosa (1921-1999),
KoTopbli obocHoBan (1958) coBmecTHO ¢
Yapnb3om TayHCOM BO3MOHOCTb CO34aHMA
ONTUYECKOro KBAaHTOBOro reHepartopa (nase-
pa), npeanoxun (1958) HesaBncUMO oT Anek-
caHapa lMNpoxoposa n Pobepta [MKKe naeto
MCNONb30BaHMA B Na3epax WMHpPaKpacHOro
M CBETOBOrO AManasoHoB WHTepdepomeTpa
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®abpu-epo (B KauecTse pe3oHaTopa) 1 Bbli-
cKaszan (1959) coobparkeHne 0 NPUMEHEeHUU

13 14.
pax**un nasepax;
® naypeata Hobenesckoit npemun no

1 06 nHBepcHOW HacenéHHocTn noapobHee cm.: 3senTo, 0., 2008. MpUHLMMbI N1a3epoB: Nep. C aHM.

CaHkT-MeTtepbypr [u gp.]: NaHb, c. 15-18.
12 Cm.: Cohen-Tannoudji, C., 2003. Jean Brossel: obituary. Physics Today, December, 56 (12), c. 81-82;
Lalog, F., 2003. Jean Brossel (1918-2003): obituary. Nature, march 20, 422 (6929), c. 274.

CnoBo «masep», npegnoxeHHoe (1954) Yapnbzom TayHcom, npeacTtaBaset cobon akpoHUM OT
aHrnumickomn ¢pasbl «microwave amplification by stimulated emission of radiation», nepesogumoi
Ha PYCCKMIM R3bIK (C OMyCKaHWMEM C/0Ba «3MUCCUAY») KaK «yCUNEHUE MWKPOBOJIH 33 CYET
BbIHYXXAEHHOTO U3/yYEHUAY.

14 Cm.: bacos, H.I. wn Tpoxopos, A.M., 1954. [lpumeHeHME MONEKYNAPHbIX MNY4YKOB AAA
PagMOCNEKTPOCKONMYECKOTO  M3YYeHWA  BPALLATENIbHbIX  CMEKTPOB  moneKkyn.  HypHan
3KCMNepuMeHTaIbHOM 1 TeopeTudeckoi pusunku, 27 (4), c. 431-438; bacos, H.I. 1 NMpoxopos, A.M.,
1955. MoneKynspHbI reHepatop U ycunutenb. Ycnexu ¢pusmyeckux Hayk, 57 (3), c. 485-501;
bacos, H.I. n Mpoxopos, A.M., 1955. O BO3MOXHbIX METOAAX MONYYEHUA aKTUBHbIX MONEKYN ANA
MOJIEKYIAPHOrO reHepaTopa. HKypHan 3KCNnepMMEHTaNbHOM U TeopeTudeckon Gpusmkn, 28 (2), c.
249-250; bacos, H.I., 1956. ABTopedepaT AOKTOPCKOI anccepTaummn: MonekynspHbl reHepaTop.
AKapg,. Hayk CCCP. ®us. uH-T um. N.H. Nlebegesa, 10 c.; bacos, H.I., 1965. NonynpoBogHMKOBbIE
KBaHTOBblE reHepaTopbl: (NeKuma, NpoYnuTaHHan Npu BpydeHnn Hobenesckoit npemmmn 11.12.1964).
Ycnexu ¢pusmnuyeckmx Hayk, 85 (4), c. 585-598; Mpoxopos, A.M., 1965. KBaHTOBas 31E€KTPOHMKA:
(nekuma, npountaHHaa npu BpydyeHun Hobenesckoi npemuun 11.12.1964). Ycnexu dbusmnyeckux
HayK, 85 (4), c. 599-604; Xpamos, H0.A., 1983. ®usuku: 6uorp. cnpas. Mocksa: Hayka, Mnas. pea.
dus.-maT. NuT,, C. 26, 224.

Cm.: Gordon, J.P., Zeiger, H.J. and Townes, C.H., 1954. Molecular Microwave Oscillator and New
Hyperfine Structure in the Microwave Spectrum of . Physical Review, July 1, 95 (1), c. 282-284;
Gordon, J.P., Zeiger, H.J. and Townes, C.H., 1955. The Maser - New Type of Microwave Amplifier,
Frequency Standard, and Spectrometer. Physical Review, August 15, 99 (4), c. 1264-1274; TayHc, 4.,
1966. MonyyeHne KorepeHTHOro U31y4eHUA C NOMOLLLbIO aTOMOB Y MONEKYA: (NeKuus, NpoYnTaHHasnA
npu BpyvyeHun Hobenesckoi npemun 11.12.1964). Ycnexu ¢usnyeckux Hayk, 88 (3), c. 461-483;
Xpamos, 10.A., 1983. YKas. cou., c. 259.
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KpUCTanna UCKYcCTBEHHOro pybuHa (Kak pa-
6ouero BellecTBa nasepa)’s;

e PobepTta [Aukke (1916-1997), Habnto-
Aaswero (1953) onTMyeckyto HaKauky (Hesa-
BucMmo oT Anbédpena Kactnepa), npeacka-
3aBwero (1954) cBepxusnyyeHne aTOMHbIX
CUCTEM, HAaXOAALUMXCA B KOF€PEHTHOM COCTO-
AHUK, U npeanoxuswero (1958) oTKPbITbIN
pe3oHaTop A1s MNONAYYEeHWUA KBAHTOBOWM re-
Hepauun B MHbpPaKpacHo obnacTu cnekTpa
(He3aBucMmo ot AnekcaHgpa [MpoxopoBa K
ApTypa Lasnosa)'’;

e Teopgopa MaimaHa (1927-2007), cos-
[AaBLUEro 1 NPoAeMOHCTPUPOBABLLEro B AeM-
cTBuK (B mae 1960 T.) nepBbIt B MUpe onTuYe-
CKWIA KBAaHTOBbIN reHepaTop — paboTaswuii B
MMMNYIbCHOM pPeXUMe 1 AaBaBLUNI BUAMMbIN
KpacHbIV CBET TBEPAOTE/bHbIN nasep*®, B Ko-
TOPOM TPEXYpOBHEBOE BO3DOYXKAEHME aKTUB-
HOM cpeabl — LMINHAPUYECKOTO CTEPIKHA, U3-
rOTOB/IEHHOIO U3 KPUCTaNNa UCKYCCTBEHHOTO
pybrHa (OKcmaa antoMuHMA C HebonbLioWn
npumecbio xpoma Cr) gnametpom 1 u gnu-

16

HOM 2 CM, — OCYLLLECTBAAIOCH C MOMOLLbLO 06-
JIYYEeHUs UMMY/IbCHOW ra3opaspagHon nam-
NMoM, a B KAYecTBe ONTUYECKOro pe3oHaTopa,
$GOpPMMPOBABLLErO CTOAYYHO CBETOBYO BOJIHY,
ncnonb3oBancs pesoHaTop Pabpu—Ilepo,
06pa3oBaHHbIN NYTEM HaHECEeHMA Ha TopLpbl
YKa3aHHOro CTepHA cepebpaHbiXx 3epKanb-
HbIX NOKPbITUIA®;

e Ann [kaBaHa (1926-2016), Yunbama
BeHHeTTa (1930-2008) 1 JoHanbaa XappunoT-
Ta (1928-2007), paspaboTaBlunx (B AeKabpe
1960 r.) Ha ocHoBe npeasioXKeHHoW Ann [xa-
BaHOM uaen?® nepsblii ra3osblii (rennin-He-
OHOBbIN) Nasep, KOTopbi obecneynBan He-
npepbIiBHOE N3/Tly4eHne B MHGPaKpacHOM Au-
anasoHe U GpyHKUMOHMPOBAN 3a CYET ra3oBo-
ro paspsga B Tpybke, cogeprkaluein cmecb He
n Ne npu HU3KOM AaB/IEHUN, U OABYX 3epKa,
PaCnoONOMeEHHbIX Ha e€ KoHUax?;

e AnaHa Yaiita (1923-2020) u Ox. Oe#n-
Ha PurpeHa, co3paslimx (1962) nepsbint re-
JINN-HEOHOBbI Nasep HenpepbIBHOrO BUAM-
MOFO AManasoHa®?, UCnosib3yembiii B pasHbIX

Cm.: Wasnos, A., orens, C. n lanbepaskep, /1., 1962. OnTnyeckne KBaHTOBblE reHepaTopbl (nase-

pbl): nep. c aHm. MockBa: M3a-80 nHocTp. ant., 115 c.; Xpamos, F0.A., 1983. Ykas. cou., . 296.

17 Cm.: Dicke, R.H., 1954. Coherence in Spontaneous Radiation Processes. Physical Review, January 1,
93 (1), c. 99-110; Xpamos, H0.A., 1983. YKas. cou., c. 105.
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Kntouesble OTAMYMA Ma3epoB OT 1a3epoB CBOAATCA K cneaytoliemy: B masepax ¢oToH (anemeHTap-
HaA YacTULA, KBAHT 3/IEKTPOMArHUTHOTO M3/1y4yeHMA) NnocTynaeT B popme MUKPOBOJIHbI, B 1a3epax
- B BUAE BUAMMOIO CBETA; Ma3ep UCMNOAb3yeT MUKPOBONHOBOE M3NYYEHUE SNEKTPOMArHUTHOIo
CNeKTpa, nNasep — MHOPaKPACHYIO, BUAUMYIO, YNbTPAPUONETOBYHO UAU PEHTTEHOBCKYHO YacTU 3/1EK-
TPOMarHMUTHOrO CNeKTpa; Masep numeeT 6osiee BbICOKYHO MPOHMKAIOLLLYHO CNOCOBHOCTb, Yem nasep.
Cm.: Maiman, T.H., 1960. 1) Optical and microwave-optical experiments in ruby. Physical Review Letters,
june 1, 4 (11), c. 564-566; 2) Stimulated optical radiation in ruby. Nature, August 6, 187 (4736), c.
493-494; Townes, Ch.H., 2007. Theodore H. Maiman (1927-2007). Maker of the first laser: obituary.
Nature, june 7, 447 (7145), c. 645; Douglas, M., 2007. Theodore Maiman, 79, dies; demonstrated first
laser. The New York Times, May 11; MeiimaH, T., 2010. /lazepHas oguccen: nep. ¢ aHr. Mpupoga, 5
(1137), c. 56-64; CanoxkHukos, M.H., 2010. lazepHasa oaucces Teogopa MenmaHa. Mpupoaa, 5 (1137),
c. 54-55,

Cm.: Javan, A., 1959. Possibility of Production of Negative Temperature in Gas Discharges. Physical
Review Letters, July 15, 3 (2), c. 87-89.

Cm.: Javan, A., Bennett, W.R., Jr. and Herriott, D.R., 1961. Population Inversion and Continuous
Optical Maser Oscillation in a Gas Discharge Containing a He-Ne Mixture (Received December 30,
1960). Physical Review Letters, february 1, 6 (3), c. 106-110.

Cm.: White, A.D. and Rigden, J.D., 1962. Continuous Gas Maser Operation in the Visible. Proceedings
of the IRE, July, 50 (7), c. 1697; White, A.D., 2011. Recollections of the First Continuous Visible Laser.
Optics & Photonics News, October, pp. 35-39; Bruning, J.H. and Webb, C.E., 2020. Alan D. White,
1923-2020: In memoriam. Optics & Photonics News, September, c. 54.
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MmoanduKaumax 4o cux nop;

e PobepTta Xonna (1919-2016), noctpo-
MBLLEro M npoaemoHcTpupoBaswero (1962)
nepsbin NOAYNPOBOAHMKOBbLIA WMHMKEKLMUOH-
HbI1 Nasep?®, KOTOPbI Nocne 3HAYUTE/bHbIX
nocneayrowmx AopaboTok cuaamm MHOTUX
YYEHbIX BCE-TAaKN UMEN HU3KMe noTpebuTenb-
CKME XapaKTEPUCTUKM, B CBA3U C YEM K YUCNY
NepCneKTUBHbIX TUMOB Na3epPHbIX YCTPOMICTB
He oTHocunca®*;

® naypeatoB Hobenesckon npemun
no ¢wusmke (2000) Mopeca Andéposa
(1930-2019) n lepbepTa Kpémepa (p. 1928),
OTKPbIBWUMX W YCOBEPLUEHCTBOBABLUMX CKO-
POCTHbIE OMNTO- U MUKPO3NEKTPOHHbIE KOM-
MOHEHTbl Ha 6ase MHOrOCNOMHbIX NOAYNpPO-
BOOHMKOB — TaK Ha3blBAaeMbIX reTepoCTpyK-
Typ%, N03BO/INBLUNX CO34aTb reTeposasepbl®,
KOTOpble, BO-NepPBbIX, KAPAUHANbHO U3MEHU-
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N duUsnYeckne OCHOBbI, YCTPOMCTBO MOAy-
NPOBOAHUKOBbIX MHMKEKLMOHHbIX /1a3€p0oB U
BOOXHY/IN B HUX BTOPYHO KM3Hb?’, @ BO-BTO-
PbIX, MOCTEMNEHHO BbITECHAIOT Ha «OOOUYMHY»
NPaKTUKN HEKOTOpPble Apyrue TUMbl N13a3epos,
npuaaBas /1la3epHOM TeXHUKE W Na3epHbIM
TEXHONOIMAM HOBbIW, 60Nee CoBepLUEHHbIN,
pa3HOHanpaB/eHHbIN U YTOHYEHHbIN BUA,

daKTUYeCKM 3TM U MHOTMe Apyruve y4yé-
Hble, y4acTBOBaBLUME B CO34aHUMN, PA3BUTUM
M COBEPLIEHCTBOBAHUM Pa3HOOOpPasHbIX na-
3epHbIX yCTponcTB?, npucnocobaeHHbIX ANs
Pa3/INyHbIX Lener n 3agad, obecneuymnm Ko-
NOCCa/ibHbIN NPOrpecc YesnoBeYyecTsa M Kap-
ANHANbHO YNYULMAN €r0 KU3Hb.

B HawK gHKM Nasepbl NPUMEHAIOTCA NPaK-
TUYECKM Be3ae:

® /1A nepeaayn MHGopmauumn no onTo-
BOJIOKHY, 6€3 KOTOpOro HEBO3MOXKHO Npea-

23
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26

27

28

Cm.: Hall, R.N. and others, 1962. Coherent Light Emission From GaAs Junctions. Physical Review
Letters, November 1, 9 (9), c. 366-368; Hecker, D.R., 2018. Robert N. Hall, 96, Whose Inventions Are
Everywhere, Is Dead. The New York Times, May 10.

MNoapobHee cm.: Hocos, 0. u CmeTaHos, A., 2012. CTpacTi no nasepy. dnekTpoHuka, 8 (00122), c.
130, 134-136.

Cm.: Andépos, .M., 2002. [1BoiHble reTEPOCTPYKTYPbI: KOHLENUUA U NpumeHeHua B dusuke,
3NEKTPOHUKe M TexHonornu: (Hobenesckaa nekums. CTokronbm, 8 agekabps 2000 r.). Ycnexu
dusmyeckmnx Hayk, 172 (9), c. 1068-1086; Acees, A./1., Bapwanoswuy, [.A., Benuxos, E.MN. n ap.,
2019. NamaTtn Mopeca MBaHoBMua Andéposa: personalia. Ycnexu ¢pusmndyeckux Hayk, 189 (8), c.
899-900; Kpémep, I., 2002. KBasmaneKTpuyeckoe nose u paspbisbl 30H. ObyyeHe 31eKTPOHOB
HoBbIM poKycam: (Hobenesckana nekuus. CTokronbm, 8 gekabpa 2000 r.). Yenexu GU3UYECKUX HayK,
172 (9), c. 1087-1101; Mellow, C., 2019. Zhores Alferov, 88, Dies; Nobel Winner Paved Way for
Laser Technology: obituary. The New York Times, March 2; Weil, M., 2019. Zhores Alferov, Nobel-
winning physicist who paved way for cellphones, fiber optic communications, dies at 88: obituary.
The Washington Post, March 4.

MNoapobHee cm., Hanpumep: Andépos, *K.U. n KasapuHos, P.®., 1965. ABT. cBUA. Ha n3o6p. 181737
CCCP, M. Kn. H 03b 3/09. MonynpoBoAHMKOBbIV Na3ep C 3NeKTPUYECKon Hakaukoit. Ne 950840/26-
25; 3as8n.: 30.03.1965 (3anaButenb: ®us.-texH. UH-T um. A.®. Modde); onybn. 15.04.1975, bion.
14; pata ony6n. onucanus 15.09.1975; Andépos, K.U., 2000. dunsnka u xusHb. CaHkT-NeTepbypr:
Hayka, 254 c.; Keticn, X. n Nanuw, M., 1981. /lasepbl Ha reTepoCTPyKTypax: B 2 T.: Nep. C aHm.
MockBa: Mup. T. 1: OcHOBHble npuHLMnbl, 299 c.; T. 2: MaTepuansl. Paboune xapaktepuctunku, 364
c.; Enucees, MN.I., 1983. BeegeHne B GU3NKY UHIKEKUMOHHbIX Na3epoB. MocKkBa: Hayka, Mnas. pea,.
¢u3.-mat. aut., 294 c.

Cm.: Andépos, K.U., AHgpees, B.M., MopTtHoW, E.J1. u TpykaH, M.K., 1969. UHKEKUNOHHbIE Na3epbl
Ha ocHoBe reTeponepexonos B cucteme AlAs—GaAs ¢ HU3KMM NOPOrOM reHepaLLMmn Npu KOMHaTHOM
Temnepatype. Pu3mka U TeEXHMKA NONYNPOBOAHUKOB, 3, ¢. 1328-1332.

06 yBnekaTenbHOM UCTOPUN Na3epoB CM., Hanpumep: Townes, Ch.H., 2002. How the laser happened:
adventures of a scientist. Oxford [etc.]: Oxford univ. press, 208 c.; beptonott, M., 2011. Uctopua
nasepa: nep. ¢ aHm. JonronpyaHbin: UHTennekT, 333 c.; Hocos, HO. u CmeTaHoB, A., 2012. YKas.
cou., c. 130-139; MeTpos, B., 2013. CTpact no nasepy eLlé He yTuxau. PoToHuKa, 1 (37), c. 72-74.
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CTaBUTb UHTEPHET U MOBUIbHYIO CBA3b;

® [N1A CYMTbIBAHMA M 3aNUCU AAHHBIX Ha
BCEBO3MOXHble ontuyeckme Hocutenu (CD,
DVD, Blu-ray, Holographic Versatile n gp. an-
CKn);

® /1A YTEHUA LWPUX-KOLOB U U3roTOB/E-
HWA NeYaTHOM NPoAYKLUW;

® /17 U3MEPEHUA JIMHEWMHDIX U YI0BbIX
CKopocTeln;

® 117 N1a3epHOM pe3Ku, CBapKu, ceepie-
HWA, NOBEPXHOCTHOM 3aKa/lKM U PasmepHON
06paboTKM pas3nnuHbIX AeTanen n matepua-
NoB;

® /1A NPOBELIMBAHMA HaMpasJeHUA B
CTPOUTENbCTBE, reofe3nn U KapTorpadpuu;

® /1A ueneHaBeaeHUs, LeneyKasaHua u
NnoKauuu (B T. Y. oA onpeaeneHma paccron-
HWIM A0 UCKYCCTBEHHbIX CMYTHUKOB 3eMn);

® 1N MOHWTOPMHIA OKpYKatolen cpe-
Apl;

® [NA peleHuA MeaUUMHCKUX, buono-
TMYECKUX, BOEHHbIX, OOOPOHHbLIX U MHOIMX
APYTUX aKTyaNbHbIX 334a4 B Pa3HbIX OTPACcaAX
HaYKW U TEXHWUKMN.

[axe MHoOroymcneHHole moHorpaduye-
CKMe W AmMccepTauMOHHble UCCNefoBaHUA,
y4yebHble nocobua M Hay4yHble CTaTbu, Ony-
6/MKOBaHHbIE B JAHHOM KOHTEKCTe MO Ja-
3epHoM NpobaemaTnKe, He pacKpbIBAtOT BCEM
NO/MHOTbI /1a3€PHON «3KCMAHCUU» B MHOTO-
YUCNEHHbIX 06/1aCTAX YeIOBEYECKMX 3HAHUM.

OTaenbHbI  NMPAKTUYECKU  MHTepec
npeacTaBnseT cobo MHOTorpaHHOEe UCMNO/b-
30BaHWE /1a3epHOM TEXHUMKU U Na3epHblX
TEXHONIOTUIN B KPUMUHANUCTUKE U cypebHom
3KcnepTm3e, To ecTb B chepe 6opbbbl € npe-
CTYMHOCTbI0?®, KOTOpPAn 3HAUYUTENbHO YCUAU-

29

N1a CBOKO HACTynaTe/ibHYyl0 aKTUMBHOCTb Nocne
BHEAPEHMA B MNPAKTUKY NPOTUBOAENCTBUA
KPMMMUHANY BO3MOXKHOCTEN 1a3epHOro CBeTa,
obnagatowero uenbim «byKeTom» YHWUKaNb-
HbIX CBOMCTB (MOHOXPOMATUYHOCTbIO, Bpe-
MEHHOM M MNPOCTPAHCTBEHHON KOrepeHTHO-
CTbtO, Y3KOM HanpaBAEHHOCTbIO U T. A4.).

3T cBOWMCTBa He npucywm obblMHOMY
CBETY, B3ATOMY Ha «BOOPYMKEHMEe» elé co
BPEMEH [OHay4YHOM KPUMMUHANUCTUKMK, BOC-
XOAAWMX K NPUMUTUBHOMY pacciefoBaHUIO
B YC/IOBMAX €CTECTBEHHOrO OCBELLEHUA nep-
BOro 3HAKOBOrO MpecTynaeHua Ha 3emne -
ybuincTea ctapwmnm cbiHom Agama u EBbl Ka-
MHOM cBoero mnaguwero 6pata Asena (bbiT.
4:8).

CypnebHaa 6annnctmka, ecTeCTBEHHO, He
0CTanacb B CTOPOHE OT 1a3ePHOro «HacTyne-
HUA», OTMETUBLLUMCb HOBbIMU BO3MOXHOCTSA-
MW peLleHns HEKOTOPbIX cyaebHo-banancTu-
YeCKMX 3aad ¢ nomollbto nasepos. OgHa n3
HUX — la3epHOE MOAENNPOBAHNE, CONPAMKEH-
Hoe C onpegeneHvem TPAEKTOpMW MONETa
Ny U paccToAHnA HebM3KOro NyneBoro Bbl-
CTpena no YronosHbIM AenlaM «OrHecTpesnb-
HOI» HanpPaB/AEHHOCTH.

O6beKkTMBHaA HeobxoAMMOCTb €ero uc-
No/sb30BaHMA B MNpoTMBOBOPCTBE C BOOPY-
KEHHbIM KPUMMUHANUTETOM, MOABEPratoLLUM
M3Hb W 340pOBbe NIOAEN CMepTesibHOM
ONaCcHOCTK, NOATBEPXKAEHa CNeACTBEHHO-CY-
nebHon M cynebHO-3KCNepTHOM MNpPaKTUKON,
KOoTOopasA Mpu Bcex HeaocTaTKax u npobenax,
aKTyanm3mMpoBasWwnx BblbOp Tembl HacToA-
Wen CTaTbW, BCE-TAKM OTMETUNACL OAHUM
WHTEPECHbIM C/ly4aem, BWUAMMO, npeape-
wusWKUM obpaleHne K BO3MOXKHOCTAM Na-

Cm., Hanpumep: HaxogkwuH, H.l., ToHuyapeHKo, B.U., 3bikos, MA. u ap., 1986. Jlasepbl B

KPMMMHANNCTMKE U cyaebHbix sKcrnepTmsax. Knes: Buwa wk., 231 c.; Anekcees, B.A., baxTaase,
I.3., OpaH, C.U. n gp., 2019. BO3MOXHOCTN NPUMEHEHUA /1a3€POB B KPUMMHANUCTUKeE. M3BecTuA
CamapcKkoro HayyHoro ueHTpa Poccuiickolt akagemun Hayk, 21, 1 (87), c. 167-168; baxtaage,
I.3., 2022. Bo3MOXHOCTU NPUMEHEHUA Na3epHON TEXHUKM U NasepHbIX TexHonoruin B 6opbbe ¢
NpPecTynHocTblo. AKTyasibHble npobnembl npasosegeHus, 3 (75), c. 18-27; Tripathi, R.N., 2010.
Lasers in Forensic Science. The Himalayan Physics, May, 1 (1), c. 32-33; Rohatgi, Sh., Gupta, Sh.
and Sharma, M., 2018. LASER — A boon for forensic Science. Research Journal of Pharmacy and

Technology, 11(4), c. 1486-1490.
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3epHOro M3NyYeHUA ANA pelleHUA UCKOMbIX
cyaebHo-6annnCTUYECKMX 3agady. IToT npwu-
MeyaTeNbHbIA CAy4al MMen MecTo B NPaKTU-
yeckol pabote HTO YB/ Tynbckoit obnacty,
Koraa TOYKa BCTPeYM JIMHUKU BU3UPOBAHMUA C
NOBEPXHOCTbIO Ha OTKPbITOM MEeCTHOCTU bblna
HanMgeHa B HOYHOE BpemA CYTOK C MOMOLLbIO
cBeToBOro ny4vya ocsetntena OUN-7, patowero
APKMM NYYOK CBETA Ha HECKO/IbKO AEeCATKOB
meTpoB. CBETOBOW Ny, HanpaB/iEHHbIN Yepes
OKHO KOMHaTbl Ha BTOPOM 3Tae B CTOPOHY U
nog, yrnom, COOTBETCTBYHOLLMM HANPaBAEHUIO
JIMHUW BU3UPOBAHWUA, NO3BOINA OBOHaPYKUTb
Ha OCBELLEHHOM Yy4YacTKe MeCTHOCTM cneapbl
HOT, NO KOTOPbIM B XO4€e OCMOTPa MecTa npo-
nclecTsuns bbln ycTaHOBNEH cTpenaswmnin®.

KOHCTPYKTMBHYIO Mbicib 06 ncnonb3osa-
HWUM NA3epoB ANA pelleHMA 03BYYEHHbIX 3a-
[ay M3Ha4vanbHO Bbickazan lA. Mpuropbes3l.
Co BpemeHeM OHa Halla BONMOLEHME B Le-
NoM psage paboT, a TaKkKe B CNeACTBEHHOMN U
cyAebHO-3KCNepTHOM NPaKTUKe, AOKa3aBLUEN
CyLecTBeHHble MNpPeMMyLLecTBa Na3epHOro
MOAENMPOBAHUA NO CpaBHEHUIO ¢ Bonee mns-
BECTHbIMM €ro «copoandyamm». Mo To4YHOCTH,
06BEKTMBHOCTM, NPOCTOTE U HAMNALHOCTM MNO-
Nly4aeMbIX pe3ynbTaToB OH, Hanpumep, npe-
BOCXOAMT:

® cnocob BM3MpPOBaHMWA, peannsyemblit:
a) C MOMOLLBIO TEX MK UHBIX NpnbopoB nan
NoAPYYHbIX cpeacTs (Teogonuta, ¢potoanna-
paTa, yrnomepa, BUSUPHOMN IMHENKU, TPYOKM,
HUTU, 6eYEBKKN U T. N.); b) ToNbKO Npu Hanu-
YUK M 0BHAPYKEHMN HA MeCTe MPOUCLLECTBUA
He MeHee AByX NoBpexAeHWW, obpas3oBaH-
HbIX O4HOW NyNAen, AN 04HOrO, HO ryboKoro
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«cnenoro» nyseBoro oTeepcTusA, Heobxoau-
MOFO A1 BBEAEHWUA B HETO MPAMOrO CTEPXKHSA
(30HAa), yKa3biBalOLLEro Ha BO3MOXHYIO Tpa-
eKTopuio nonéta nynn2, Mpuyém Ha ganbHUX
ANCTAaHUMAX BbICTpena, 0CO6eHHO npu Ha-
JIMYNN OOHOMN UCXOAHOM TOUYKM — KCAENOro»
NOBPEXAEHUA, HE OT/INYAIOLLErOCA A0CTATOY-
HOM rNyB6UHOM, 3TOT cNocob MMeeT HU3KYI
NPOAYKTUBHOCTb, CYLLECTBEHHO OFpPaHUYK-
BAIOLLYIO €ro MpaKTUYECKMEe BO3MOXKHOCTH,
KOTOpble NMPW Ha/IMYUN PUKOLIETa CBOAATCA
K Hynto. Kpome TOro, npu 60/blIMX ANCTaH-
LUMAX BbICTpeNa 3anevyaTneTb oblwme pesynb-
TaTbl BU3SMPOBAHMA (BCIO TPAEKTOPUIO NONETA
nyaun) B HaragHo-obpasHon dopme (NyTém
doTorpadmpoBaHma, BUOAEOCHEMKM U T. n.)
baKTMYeCKM Henb3A, B CBA3WM C Yem cneay-
eT npuberaTb K rpapuyeckon ¢ukcaumm (Ha
MacliTabHOM cxeme MecTa MPOMUCLLIECTBUA),
KOTOopasA He AnweHa TPYA0EMKOCTU U He UC-
KAtoYaeT NorpeLHocTem;

e rpaduyeckmin cnocob, nossonAwoLMi
aHa/IM3MPOBATb B3aMMHOE PaCno/IoOXKeHUe
CTpenAsBWwero M nocTtpagaswero (notepnes-
Wero) Ha PasINYHbIX AUCTAHUMAX CTPenbbbl
npu HaAnM4yMM OBYX NOBPeEXKAeHMN, obpaso-
BaHHbIX ogHOWN nynei*. OfHaAKO NpU Hanu-
YW OLHOrO MOBPEXAEHUA B Nperpage vau
NPy BbICTPENe Ha OTKPbITOM MECTHOCTH, a
TaK}Ke Ha AUCTAHUUAX CTPeNbbbl B COTHU Me-
TPOB 3TOT OPUTMHA/NbHBIA CNOCo6 yTpaymBa-
€T CBOt QYHKUMOHaNbHOCTb. bonee Toro, oH
NPUMEHUM TOIbKO Npu paboTe ¢ rpadmyecku-
MW MOZENAMM, TOTAA KaK B pALe Cy4YaeB Ha
mecTe npoucwectsma bonee uenecoobpasHo
9KCNEPUMEHTUPOBATL C HAaTYPHbIMW MOAENA-

CpaBHuTe. CamoHuMK, A.H., 1958. OcmoTp 1 nccnegoBaHme cnenos BbicTpena. CoopHUK paboT no

KpummnHanuctmke. Mocksa: HUU muamumn MBJ, CCCP, 4, c. 58-59.

31

Cm.: Tpuropeoes, A., 1986. CoBpeMeHHble BO3MOXHOCTU 1a3epHOro MOAEIMPOBaHUA TPAEKTOPUN

CHapaga Ha mecTte npowuclecTsuns. HoBble pa3paboTKM M AUCKYCCUOHHbIE NPOBAEMBI TEOPUU U
npaKkTUKK cyaebHol akcnepTusbl: akcnpecc-uHdopm. Mocksa: BHUNUCS, 3, c. 9-14.

32

Cm.: KyctaHosuy, C.A., 1956. CyaebHaa bannuctuka. Mocksa: loctopusgar, c. 260-265; AxaHos,

B.C., 1979. KpMMMHaNMCTUYECKaAsA IKCNepTU3a OFHECTPENbHOTO OPYKUSA U C1eA0B ero NPUMeHeHus:
yueb. ana sysos MB/L, CCCP. Bonrorpaz: H/A n PUO BCLL MBA, CCCP, c. 201-202.

33

Cm.: ®egoposueBa, /1.C., 1954. [lokTopcKana gucepTtauma: paduueckuii meton onpeseneHus

HanpaBneHus BbicTpena. fopbK. roc. mea. nH-T um. C.M. Kuposa, 222 c.
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MW, B KayecTBe KOTOPbIX BbICTYMAOT NtoaMm,
CXOXMEe MO aHTPOMOMETPUYECKMM AaHHbIM
CO CTPEeNABLMM M NOCTPaAABLUMM;

® cnocob macwTabHbIX cxem, peanunsye-
MbI/ NYTEM TOYHOTO FrEOMETPMUYECKOTO  Mo-
CTPOEHMA B [AOBYX MNPOEKUMAX pPacrnosioxe-
HUA NyNeBblX NOBPEXAEHUN U OKPYHKAKOLLMX
npeameToB BeLWHOW OOCTaHOBKM Ha MmecTe
npoucwectena. OgHaKo ero NnpumMeHeHue B
NpakKTUKe BCTpeYyaeTca KpaliHe peako, nbo
CONpPAXKeHO C HeobxoAMMOCTbO NPOU3BOA-
CTBa 3aTPaTHbIX MO BPEMEHU MHOFOYUCNEH-
HbIX U TOUYHbIX U3MepeHunind,

MN3BECTHbI TaKKe MHTEePECHbIE U NPOAYK-
TUBHble pPa3paboTKu, cBA3aHHble C onpese-
JIEHMEM PACCTOAHWUA, HANpPaB/lEHUA U MecTa
BbICTPE/1a C MOMOLLbIO PACYETHbIX (OCHOBaH-
HbIX Ha AaHHbIX BHEWHen 6annucTuku) u
TonoreoAesnyecknx cnocobos m npuémos®.
OAHAKOo OHM OKa3aNncb Ha «0b6OYMHE» NpaK-
TUKWN UM3-3a HeobxoaumocTu ob6A3aTenbHoro
NPUMEHEHUNSA TEXHUKO-MAaTEMATUYECKUX 3HaA-
HWI, HAaBbIKOB M YMEHWUI, KOTOPbIMU KPUMU-
Ha/IUCTbl U cyaebHble MeaMKK, KaK NpaBuno,
He obnagatoT.

TakMm obpasom, nasepHoe MoaennpoBa-
HWEe, OCHOBAHHOE Ha NMO3UTUBHbIX CBOMCTBAX
NIAa3epHOro M3ny4yeHus (ero BbICOKON WUHTEH-
CMBHOCTM M APKOCTU, HAaNpPaBNeHHOCTU U NpsA-
MOJIMHEMHOCTN, MOHOXPOMATUYHOCTU U KO-
repeHTHOCTH), BbIFOAHO OTAMYAOWMX ero oT
06bIYHOrO CBETa, NPEBOCXOAMT TPAANULMOHHO
npumMmeHsemble cnocobbl peleHna MCKOMbIX
cyaebHo-6annnctnyecknx 3agad. OHo:

® OTKPbIBAET HOBble MPAKTUYECKNEe BO3-
MOKHOCTU: a) onpeaeneHus TpaeKTopuu
nonéTta nyau, pacctoaHMa HebansKoro nyne-
BOrO BbICTPE/A U B3aMMHOIO PaCMNO/IOKEHUA
nocTpagasLwero (noTepnesLlero) U cTpenas-
LIero B MOMEHT UCNO/Ib30BaHMUA OTHECTPENb-

34

35

HOTO OPY}KMA [axKe B YCNOBUAX HEOYEBUA-
HOCTU; b) OLEHKM CTeneHn BepoATHOCTM Cy-
LLeCTBOBAHMA O3BYYEHHbIX Y4YaCTHUKaAMKU U
oYyeBMALAMM NPOUCLIECTBUA TEX MAU WHbIX
06CTOATENLCTB NPOM3BOACTBA KPUMMUHANBHO-
ro BbiCTpena;

® M03BO/SET CO34aBaTb NPOCTPAHCTBEH-
HYIO MOAENlb MeXaHWU3Ma KOHKPETHOro npo-
MCLIECTBMA, KOTOpas: a) MPOrHo3MpyeTcs U
OLEHMBaeTCA cnegoBaTe/leM M 3KCNepTom
cynebHo-6annunctnyeckoro npodpuna c obsasa-
TEeNbHbIM YYETOM BANNUCTUYECKUX XapaKTe-
PUCTUK OTHECTPENbHOro OpyXusa n boenpuna-
COB, 3a[eNCTBOBAHHbIX 3/10YMbILLIEHHNUKOM
NPV COBEPLLUEHMM BOOPYKEHHOTO NpecTynae-
HuA; b) BOCNpoM3BOANTCA AaXKe NPU HATUUYUK
BCEro Wb OAHON (yAanéHHON Ha AECATKU
MEeTPOB OT MeCTa BbICTPEe/1a) ONOPHOM TOUKM
(«cnenoro» nyneBoro NOBPEXAEHUA C KaHa-
JIOM He MeHee AJIHbI Nyun), NO3BOAAIOWEN
MOZEIMPOBATbL HE TONIbKO MECTOHAXOXKAEHUNE
CTpenABLWero, HO WU ero NosIo)KeHue B NpPo-
CTPaHCTBE B MOMEHT MCMNO/Mb30BaHUA OrHe-
CTPENIbHOTO OPYKMA; C) MOXKET BOCCO34aBaTb-
ca (C y4ETOM AaHHbIX cyAebHO-MeaNLMHCKUX
3KCNEepTU3 U C WUCMNONb30BAHNEM HATYPHbIX
MoZenen — Noaen, CXoXMx no aHTponome-
TPUYECKMM [aHHbIM CO CTPEeNsiBWIMM M Mo-
rMBLWIMM) AaxKe NPy HaIMYUKN ANHAMUYECKUX
CUTyauMi, Koraa oauH M3 y4acTHUKOB NPoMC-
WwecTBMA (CTpenaswunii UAM NocTpagaBLLniA)
B MOMEHT BbICTPENa HAaX0AUICA B ABUKEHUU
(exan Ha Benocunege, MOTOUMKAE, aBTOMO-
bune nT. 4.);

® Mpy UCNoNb30BaHUKN 3epKan (c ornaa-
KOWM Ha pPa3HOCTb YI/I0B BCTPEYM N OTPAXKEHMUS,
KoTopasa 06bl4HO BO3HUKAET NPWU B3aUMOAEN-
CTBUM Ny/Ab C Nperpagamu M3-3a OTCyTCTBUSA
3epKasibHOro OTPa*keHWs1) MomMoraeT B Nouc-
Ke MeCTOHaxoXAeHus cTpensslero (c yyé-

Cm. 06 satom: KyctaHosuy, C. ., 1956. YKas. cou., c. 265-266.
Cm.: ABopsaHckui, N.A., 1968. 1) NpumeHeHMe Tonoreoaesnyeckmx cnocobos 1 NpuEmMoB npu npo-

BeAeHUN cyaebHo-6anancTnyeckmnx nccnenoBaHmin. C6opHMK HaydHbIX paboT. BunabHioc: HUUCS,
lll, c. 225-237; 2) OnpeaeneHve paccToAHWUA, HanpaBAEHUA U MeCTa BbICTpena npu 6oablumnx auc-

TaHUMAX cTpenbbbl. Tam e, c. 238-263.
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TOM B6aNNNCTUYECKMX SaHHbIX O NONETE NyNK)
Aaxke npu pukoweTe (C y4ETOM AaHHbLIX O
CTOPOHE U1 yI/e BCTPEYM Ny/n C MPOMENKYTOY-
HOM nperpagon, MNosy4aembiX PACYETHbIMM
AN MHbIMUK cnocobamm®, N(nbo no xapakTepy
cnena puKollera);

® VICKNHYUTENIbHO HarnAagHoO, B CBA3U C
YeM B KOHTEKCTe Hagnexkaliero obecneuve-
HWA NpoLecca AO0Ka3blBaHUA NO YrosOBHbIM
Aenam, CBA3aHHbIM C NMPUMEHEHUEM OrHe-
CTPENbHOTO OPYXKMA B NPOTUBOMNPABHLIX Le-
NAX, MOXET U AO/IKHO CONPOBOXKAATLCA QUK-
caumen xoga v pesynbTaToB UCCNen0BaHMA C
nomouubto: a) $oTo-, KUHO-, TeNne- NN BUAEO-
CbEMKM B NIEHOYHOM nnbo umdposom dop-
maTe; b) ayanosanucu, caenaHHOM Ha anek-
TPOHHOM WM MEXaHUYEeCKOM HocuTene ¢
NCNONb30BaHMEM TEX UM UHbBIX CPEeACTB (ann
WNNIOCTPATUBHOCTH, YOeaAnTenbHOCTN U ycu-
JIeHNA A0Ka3aTeIbCTBEHHOro 3HavYeHmaA)*’;

® MOXEeT NPOBOAMUTLCA B PaMKax OCMO-
Tpa MmecTa npoucwecTsua (ons obHapyKe-
HUA «TOpPAYUX» CNefoB, CNocobCTBYHOLLMX
PaCKPbITUIO NpPEecTyn/ieHns), CneacTBEHHOro
3KCMepMmeHTa WM MNPOBEPKU (YyTOYHEHMA)
NMOKasaHMM Ha MecTe NPOMCLIECTBUA C yya-
CTUEM KPUMMUHANUCTA U Bpayva — cyaebHo-me-
AVNLUMHCKOro aKcnepTa, Mb6o npu npousBoa-
CTBE KOMMNEKCHOW MeANKO-KPUMUHANUCTU-
YecKol 3KcnepTusbl, O LenecoobpasHocTH
Ha3Ha4yeHMA KOTOPOM B LeNAX MaKCMMaibHO
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NPOAYKTUBHOIO BbIACHEHUA 0OCTOATENLCTB
nccnesyemoro  KpMMMHaNbHOTO  BbICTpesna
060CHOBAHHO rOBOPAT Y¥Ke MHOro NeT,

Mpwn aTOM cnegyet OTMETUTb, YTO Nnasep-
HOoe MogeNnpoBaHMe:

® 33aBMCMMO OT TEXHMYECKOro OCHalle-
HUWA, obecneymBatloLLEero ero peann3aumio;

® KenaTe/lbHO NPOM3BOAUTL C MCNONb-
30BaHMEM Ma/ZIOMOLLHbIX /1a3epoB, U3/y4ato-
LLMX NasepHbIin cBeT BUAMMOM 1 b6onee bes-
BpeaHOM 0bnacTn cneKkTpa, a 3HauyuT, cylue-
CTBEHHO CHMXKAOLWMX OMACHOCTWU, KOTopble
MOTYT UCXOAMUTb OT N3a3€PHOr0 U3NyYeHUSs;

® (BfA3aHO C HeobxoAMMOCTbiO cobito-
AEeHWs Mep NasepHoi 6e3onacHocT U, B
YacTHOCTU, C 0653aTeNbHOCTbIO NPUMEHEHUNSA
HaTYPHbIMWU MOAENAMU — NIULLAMMU, CXOKUMM
No aHTPOMOMETPUYECKUM [aHHbIM CO CTpe-
NABWMM M NOCTPAfaBWMM (NoTepneBLMMm),
- CpeAcTB MHAMBMAYANbHOW 3alLUTbI B BUAE
«NPOTMBONA3EPHbIX» OYKOB;

® COMpPAMEHO C NpeaBapuTesIbHbIM U
HenocpeACTBEHHbIM M3yYeHMEeM NpPOCTpPaH-
CTBEHHbIX XapaKTEPUCTUK MecTa npowucLue-
ctBuA (ocobeHHocTen penbeda MECTHOCTM
WAN MHTEpbepa NOMELLEHUA U T. 4.), 6e3 3Ha-
HWA KOTOPbIX AOCTOBEPHOE MO3HAHWe YCno-
BUMN M MexaHM3Ma ucciegyemoro cobbitTva
BeCbMa NpobnemaTnyHo;

® 33aBWCMMO OT KOHKPETHO NOCTaBJIEeH-
HbIX cneposaTenem 3aga4vy, MHOOPMATUBHO-
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O BO3MOXKHOCTAXOMNpPeaeneHnA CTOPOHbI U YIna BXOAa NyAn B Nperpagy, CBA3aHHbIX CYCTaHOBAEHMEM
PacCcTOAHUA Ha AMCTaHUMU HeBGNM3KOro OrHecTpenbHOro MyneBoro BbiCTpena, nogpobHee cm.:
baxtapse, [.3., 2002. KaHampaTckaa Aaucceptauma: [lpoueccyanbHO-KPpUMUHANUCTU4ecKoe
peweHne npobnem onpegeneHna CTOPOHbI M yria BXoAa Nyau B nperpagy npu BbicTpenax ¢
HeBAN3KOW AUCTaHUMU B yC0BUAX HeoueBMAHOCTU. Camap. roc. yH-T. Camapa: 271 c.; baxtagge, .3,
2010. Npobnembl onpeaeneHns yrna BXxoaa nyan B TOHKYIO MULLEHb B YC/I0BUAX HEOUEBUAHOCTU U
UX peweHne. Bektop Haykun ToNbATTUHCKOTO rocygapCcTBEHHOro yHMBepcuTeTa, 4 (14), c. 107-113;
baxtapse, 3., 2011. MNpaKTMKa onpeaeneHna CTOPOHbI BXOAA NY/N B TOHKYIO MULLEHb B YCA0BUAX
HEo4YeBMAHOCTN U eé coBeplueHCTBOBaHMe. BeKTop Hayku TONbATTUMHCKOrO rocyAapCTBEHHOrO

yHuBepcuTeTa, 1 (15), c. 108-114.

37 Ucnonb3oBaHue dJOTO-, KWUHO-, Tene- UAN BUOEOCHEMKM OTHIOAb HE WUCKAKYaeT BO3MOXHOCTU

COCTaBieHnAa u I'IpVIO6LLI,eHVIﬂ K 3aK/II0O4YEHUAM 3KCNepToB WU/IM MPOTOKO/Z1aM COOTBETCTBYHOLLMUX
cnegcTBeHHbIX ,CI,EI‘;ICTBMI\;I CXeMm, OTpaxKaloWwmnx pesynbraTbl 1a3€pPHOro MmogennpoBaHMA Ha mecTe

npowucLlecTsuma.

38 Cm., Hanpumep: baxtaaze, I.3.,2008. Mpobaema cybbeKTHOIO COCTaBa IKCNEPTOB NPU NPOU3BOACTBE

cyAebHbIX 3KCnepTu3 U eé pelleHne. YronosHoe npaso, 4, c. 63-68.
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CTU MMEIOLWMXCA MATepmnanos: a) O JIOKaNu-
3aUMM BXOAHbIX, BbIXOAHbIX OrHECTPENbHbIX
noBpexaeHnn (paHeHun) M HanpasIeHUM
nynesbix (paHeBbIX) KaHanoB; b) o mectopac-
NOJIOXKEHMW NyNneBbiX NPOBOUH U CTPenaHbIX
rMnb3, OBHApY)KEHHbIX Ha MecTe npouclie-
CTBMA; C) O MECTOHAXOXAEHUU CTPensHbIX
nynb, U3bATHIX U3 NPeaMETOB BelLHoM 0bcTa-
HOBKMW; C) 06 aHTPOMO/IOFMYECKMX AAHHbIX O
CTPEensBLUEM U MNOCTPaAABLLEM; U T. 4.;

® Haubonee 3pdeKTMBHO B npeaenax
HebGAM3KON AMCTAHUUKM MNPAMOro My/leBoro
BbiCcTpena (B 3aBMCMMOCTM OT obpasua pyy-
HOrO OTHETPENbHOro OpPYXMA Konebnertca B
rpaHuuax ot 25-50 go 150-200 meTtpos®),
NPU KOTOPOM TpaeKTopua MoNéTa NyIu «He
NoAHMMAETCA Hah /AUHUEW NpULEeAnBaHMA

Bblle LUEeNN Ha BCEM CBOEM MPOTAXKEHUU»*,
TO €CTb He MpPEeBbIWAaEeT BbICOTbI MULLEHWU Ha
BCEM MPOTAXKEHUU NPULENBHON AaNnbHOCTU,;

® MMeeT NUKOoBOEe 3Ha4yeHue (no npowus-
BOAMTE/NIbHOCTW) NPU PACCTOAHUAX BbICTPENa
okono 50 (ana KopoTkocTBOMbHOrO) M 125
(ANA ANMHHOCTBONBHOIO OPYXKMA) MeTPoB*.

Ons oBnageHua 3HaHWAMM, HaBblKaMU
N YMEHUAMU NO pPEeLUeHMI0 MCKOMbIX 33ad
MOXHO 06paTnTbCcs K paboTam, B KOTOpPbIX
npusoasTca:

a) MeToANYECKME U NPAKTUYECKME OCHO-
Bbl Jla3€PHOro0 MoAennpoBaHuA B cyaebHom
bannnctnke®;

b) npumepbl KOHKPETHOrO MCNONb30Ba-
HUA AaHHOro crnocoba B KPpMMWHANUCTUYE-
CKOM U cypebHOo-3KCNepTHOM NpPaKTUKe, pac-

3 Cm.: KyctaHosuy, C.[., 1956. YKas. cou., c. 261-262.

40 CpaBHuTe. HactaBaeHue no ctpenkosomy aeny. OCHOBbI CTPenbbbl U3 CTPENKOBOro opyus, 1984.

M-Bo 060poHbI CCCP. 3-e n3a., ucnpas. 1 gon. Mockea: BoeHunsaar, c. 41.

4 MoHATME «NPAMON BbICTPEN» BECbMA YCI0BHO, TaK Kak MPAMOAMHENHbI NONET cHapsafa U, B

YacTHOCTU, NYAM B GU3MYECKOM CMbIC/IE C/I0OBA HAa CAaMOM Agejle HEBO3MOXeH. [pyroi Bonpoc, 4To
Ha Ha4yaNbHOM OTpe3Ke NoAETa Ny/IN He3HAUYNTENIbHbIM NPEBbILIEHMEM e€ TPAEKTOPUN Haa TUHUEN
NpULENUBaHMA N AeprBaLIMeit MOXKHO npeHebpeyb B CUAY M3BECTHOMN HECYLLLECTBEHHOCTY.

B page cnyyaeB B3aMMHOE Pacno/OoKeHWe CTpeniABLIero M noctpagasliero (notepneswero) B
M/JI0CKOCTM BbICTPENA MOXET BbITb YCTAHOBAEHO M 3a Npeaenamu NPAMOro BbicTpena (c y4étom
BHELIHUX BaNNUCTUYECKUX AaHHbIX O NONETE Nyau).

43 Cm.: Tpuropsbes, IA., 1990. MeTogMKa na3epHOro MoAeNMPOBAHNA TPAEKTOPUM NONETA NYAU.
SKcnepTHaa TexHuKa. Mocksa: BHUNC3, 111, c. 3-7; Manbues, KO.B., Npuropoes, IA. u baxtaa-
3e, 3., 1992. JlazepHble cnocobbl onpeaeneHna paccToAHMA Ha AUCTaHUMU HEBAM3KOro ny-
nesoro BbicTpena. MNpobnembl cynebHou bannmctukn: cb. Hayd. Tp. NMpoKrypaTypsl Pecnybankn
lpy3usa. Tounumcu: Pycckoe cnoso, c. 46-53; lanbuyes, K0.B. n baxtaase, 3., 2000. MeToauku
onpeaeneHna paccToAHMA B Npeaenax NpPAMOro ny/seBoro BbiCTpena ¢ NOMOLLbIO fa3epa. Bo-
npocbl cyaebHol meamumHbl U npasa: ¢b. Hayy. Tp. Camapa: CamIMY, c. 32-34; baxTaase, I.3,,
2007. BO3MOKHOCTM onpeaeneHua paccToaHUA B npeaenax Nnpamoro nyaeBoro BbiCTpena ¢ no-
moubio nasepa. MHGopmauMoHHbI BronneTeHb. MockBa: [NaB. BoeH. NpokypaTypa, 1 (170),
c. 89-94; baxtaase, I.3., Mpuropeoes, A., lanbues, t0.B. u Tonenes, B.C., 2013. OnpeaeneHune
pPaccToAHUA NPAMOTO Ny/NeBOro BbICTPesia C NOMOLLbIO 1a3epPHOr0 MOAE/IMPOBAHMA TPaeKTo-
puM Nonérta nyaum Ha mecTe npoucwecTBusa. BecTHUK CamapcKov rymaHUTapHOM akagemuu.
Cep.: Npago, 2 (14), c. 121-129; baxTtagse, 3., 2022. CoBpemMeHHOEe COCTOsIHME Jla3epHOro
moaennpoBaHua B cyaebHoi H6annuctuke. AKTyanbHble npobaembl npasoBegeHus, 4 (76), c.
32-44.
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KpblBaloLWue ero peasibHble BO3MOXHOCTU B
6opbbe C BOOPYKEHHOM NPECTYNHOCTbIO*;

C) TEXHUYECKME CPeacTBa U YCTPOIMCTBA®,
NCNONb3yeMble B 3TUX LENAX, @ UMEHHO:

® VICTOYHMKU KOTEepPEeHTHOro M3/yYeHus,
cpean OrpoMHOro pasHoobpasva KOTopbIX
npeAnoYTUTENIbHO MPUMEHATb MaZIOMOLLHbIE
Nasepbl, U31yyatowme Nas3epHbIn CBET BUAM-
Mo, bonee 6e3BpeaHon 061acTn cnekTpa u
reHepupyolmne Hanbonee yskuin (obnagato-
WMMA HaMMeHbLLEN PacXxoauMMOCTbIO) nasep-
HbI/ N1y4, B TOM YnUC/ie, HAaNpUMep, NOPTATUB-
Hble ra3oBble, B YaCTHOCTU, reInii-HeoHOBbIE
(Nr=52-1, nr-78, Nr-79, OKr-13, 31T-2,
3N1T-6 1 T. N.) AN NONYNPOBOAHMKOBbIE Na-
3epbl (N1a3epHble LeneyKasaTeNn pas/inyHbIX
MoANPUKALMIA) C KOMNAKTHBIMU 3N1EeMEeHTa-
MW MUTAHWUSA, rAPaHTUPOBAHHO paboTatolme
AHEM U Houbto, B toboe Bpems roga v aaxe
NPV MUHYCOBbIX TEMMNEpPaTypax;

® O00ObIYHbIN WTATMB — MeTa/lINYecKas,
NNIACTUKOBAA UAN AepeBAHHAA CKNafHan Tpe-
Hora*, Ha KOTOpY 3aKpenasaeTca UCTOYHWUK
KOrepeHTHOro U31y4eHUA C NOMOLLbIO CNeLm-

HERALD OF LAW www.heraldoflaw.com

a/IbHbIX 3a’*KMMOB B BMAE XOMYTMKOB, KOraa
HeobxoAMMOCTb AeprKaTb /la3ep B pyKe nnbo
dMKcHpoBaTb Ha CTBONE (MK B CTBONE, €CAM
3TO Na3epHasa yKa3Ka) OrHecTpesibHOro opy-
XuA (ero makeTta) B Lenax onepaTMBHOroO mMa-
HUNYIMPOBAHUA OTCYTCTBYET;

® 00blyHble MexaHMYeckne (M3mepu-
TeNbHbIE JIEHTbI, PY/NIETKU, MepHble Konéca
— KypPBMMETPbI U T. N.) UAKU PU3MKo-oNTUYe-
CKME MepHble NPUbOopbl Pas/IMYHbIX BUAOB
N moamduKaumii (KOMNaKTHble nasepHble
UMNY/NbCHblE WK  $a3oBble Aa/bHOMEPDI,
Ha3blBaemMble B 06Mxo4e NasepHbIMU pyneT-
Kamu), KoTopble BCE Yallle UCNOoNb3yTcA Npu
NPOU3BOACTBE  OTAE/NbHbIX CNeACTBEHHbIX
Aenctemin®, Tak Kak OTIMYHO 3aMeEHAIOT Bce
N3BECTHble MeXaHW4YecKne aHanoru, Aenas
N3MepuUTEeNbHYO paboTy Ha mecTe npoucLle-
CTBUSI BbICOKOTOUYHOM, BbiCTpOi, He3onacHom
n yaoobHoi (npu npoBeaeHUU U3IMEPEHUN B
TPYAHOAOCTYNHbIX MeCcTax, Ha nepece4yéHHOM
MECTHOCTHU, AOPOrax C MHTEHCUBHbIM ABUXKE-
HWEM W B T'yCTOHACENEHHbIX KBapTanax)*;

® cneuuvanbHble NasepHble YCTPOMCTBA,
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44 Cm., Hanpumep: Mpuropbes, A., 1990. Yka3s. cou., ¢. 5-6; puropbes, A., SlonatuH, B.A,,

Makapos, B.N. n ®depoposues, A.JZl., 1990. Ucnonb3oBaHMe nasepa A[Aa onpeneneHua
HanpaB/IeHMA BbICTPENOB U MOMOXKEHUA TeNa NOTEPNEBLUErO NPU OFHECTPE/ibHbIX PaHEeHUAX.
CynebHo-meamnumMHCKaa 3akcnepTtmsa, 33 (1), c. 17-18; lpuropbes, T.A., 2013. K Bonpocy
NPUMEHEHNA METOAUKM NA3EPHOr0 MOLENNPOBAHUA TPAEKTOPUM MNONETA MyAM Ha MecTe
NPOMUCLLIECTBMA NPU YCTAHOBJAEHUM B3aMMHOTIO PACcNOIOXEHNA CTPEeNABLIEro n notepnesLero.
3aKOHHOCTb U NpaBoNopAAoK: ¢b. Hay4.-npakKT. cT. H. Hosropoa: HHIY um. H.U. Nob6avesckoro,
4 (7), c. 29-30; lpuropbes, A., 2014. WUcnonb3oBaHWe na3epa AAA onpefeneHns mecTa
CTpenABWEro MNpu pPaHeHWM NOoTeprneBlIEro B ABUKYLEMCA TpPaHCNopTe. 3aKOHHOCTb MU
npaBonopafoK: cb. Hayd.-npakT. cT. H. Hosropoa: HHIY um. H.WN. Nobauesckoro, 2 (9), c.
132-136.
45 Cm.: bBaxtagse, I3., Tpuropbes, TA., Tanbues, H0.B. u TloneHes, B.C.,, 2013. TexHuKo-
KpMMUHanncTmyeckoe obecneyeHme BO3IMOMKHOCTEN OnNpeaeneHnsa HanpaBieHUA U PacCTOAHMUA
BbICTPE/1a C NOMOLLbIO Na3epa. BecTHMk CamapcKkon rymaHuTapHol akagemuu. Cep.: MNpaso, 2 (14),
c. 130-135.
OHanpezacraBnseTcoboii nepeHOCHY0 pa3aguKHY 0Nopy ANAYCTaHOBKM, TOYHOTO HABEAEHMSA, *KECTKOM
dUKCauMK 1 yaepKaHuA B 3aZaHHbIX MONOKEHUAX OTHOCUTENIbHO BEPTUKANIbHOM M FOPU3OHTA/IbHOM
ocelt ONTUYECKMX, OCBETUTE/IbHbIX, re0AEe3UYECKMX, aCTPOHOMMYECKNX U MHBIX CPAaBHUTENIbHO TAMXKENDBIX
YCTpOMCTB U Npnbopos (GoToannapatos, BUAEOKAMEP, TEOLO/IUTOB, 3PUTE/IbHBIX TPYO, TENECKONOB U T.
a.).
Cm.,Hanpumep:Tyces,A.B.,2021. TexHONOrMANCNO/Ib30BaHNANA3EPHbIXAA/IbHOMEPOBMPUNPON3BOACTBE
CNeACTBEHHbIX AeCcTBMI. BecTHWMK KpacHogapckoro yHusepcuteta MB[, Poccum, 1 (51), c. 39-42.

46

47

48 MHorme 13 HUX UMeT GYHKLUKN ONA CNOXKEHUS, BbIMMTAHMA, pacyéTa naowanen, o6beMoB U T. 4.,

YTO TaKXXe BECbMa BaXHO.
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noBbllaloWune ToOYHOCTb M yaobcTBo onpe-
OENeHUA HanpaB/ieHMA M PaCCTOAHUA npsA-
MOrO Ny/eBOro BbICTPeNa Ha MecTe NpouncLue-
ctBuna®;

® (HOTO3/1eKTPUYECKUI pernucTpaTop na-
3epHOro Jsy4da, obecneymBatoWwmMin AOCTUXKE-
HMEe OMNTMYECKOM COrMacoBaHHOCTU (COOCHO-
CTW) Na3epHOro siyya Co «cnenbim» (CKBO3-
HbIM) Ny/IeBbIM KaHanoM B nperpage’’;

® ONTUYECKUN OTparkaTeNb Jla3epHoro
Nly4a, NpefHa3Ha4YeHHbIM Ana MopennpoBsa-
HUA TPAEKTOPUKM NONETA NY/N MO «CIENOMY»
NOBPEXAEHMIO B MULLEHWK,;

® MaHeKeH ANs Na3epHoro MoAennpoBa-
HWA NPAMbIX PaHEBbIX KAHANOB B Tene Yeno-
BEKa, COCTOALMM U3 aHaTOMMUYECKOM moaenu

CKeNeTa, MATKUX TKaHEeN U BHYTPEHHUX Oop-
raHOB Ye/I0BEeKa, BbIMOJHEHHbIX 13 NPO3pauy-
HOroO MJacTMKa, obecneyMBaloWero BUAM-
MOCTb /1a3€PHOr0 /Iy4a, a NPU ero oTCyTCTBUM
- 06blYyHaA yyebHan aHaTOMMYECKan MoAeNb
CKeneTa YenoBeKa UAN MaHEKeH U3 NPOBO/O-
KW, OOTAHYTble TOHKOW (TONLWMHON He bosee
0,2-0,5 mm) NOAN3TUNEHOBOMW NNEHKOIN;

e Habop 3epKan, NO3BONAIOLWMX NPOU3-
BOAMTb Nla3epHOe MOAENMPOBaAHNE TPAEKTO-
pUn Nonéta nNyau no cneaam puUKoLLeTa Ha
NPOMEXKYTOYHOW nperpage® npu nposepke
(yToyHEeHWKM) nokasaHWi M CcNeacTBEHHOM
3KCNEepMMeHTe Ha MecTe MNPOUCLIECTBUA B
CBA3M C BOCMPOM3BEAEHMEM AENCTBUN U 06-
CTOATENbCTB UCC/IeAYyeMOro KPMMUHA/IbHOMO

49 Cm.: Anekcees, B.A., baxTaase, I.3., OpaH, C.1. n Yconbues, B.M., 2017. MNMaT. Ha n306p. 2668943
Pd, MMK GO1S 17/88 (2006.01). YcTpoiicTBo Ans onpeaeneHuns HanpasaeHUa NpAaMoro nyaesoro
BbICTPeNa; 3aaBUTENb U NaTeHToobnagatenn: PreQY BO «MKITY mm. M.T. KanawHukoBa». Ne
2017116764; 3asen. 12.05.2017; ony6n. 05.10.2018, Bion. Ne 28; Anekcees, B.A., Ycosnbues,
B.M., baxtagse, 3. n KOpaH, C.1., 2020. NaT. Ha U306p. 2757994 PO, MIMK GO1S 17/88 (2006.01).
YCTpoOlCTBO AONs OnpeAeneHua HanpaBieHUA MPAMOro My/seBoro BbICTPeNa; 3asaBUTENb U
nateHToobnagatens: ®reOY BO «MKITY um. M.T. KanawHukosa». Ne 2020120139; 3asasn.
11.06.2020; ony6n. 25.10.2021, Bion. Ne 30; Anekcees, B.A., baxtaase, I.3., OpaH, C.1. u gp.,
2018. JlazepHoe yCTPOWCTBO ANA ONpeaeneHna HanpasaeHUs U PaccTOAHMA NPAMOro NyaeBoro
BbiCcTpena. JlasepHO-UHPOPMALMOHHbIE TEXHO/IOTMU B MeAuUMHe, BMOoNorumM, reoskonormu wm
Ha TpaHcnopTe — 2018: Tp. XXVI mexayHap. KoHd. (r. HoBopoccuiick, 10-15 ceHTAbpa 2018 r.).
Hosopoccuiick: PUO TMY nm. agm. ¢.®. Ywakosa, c. 33—-34; Anekcees, B.A., baxtagse, I.3., lOpaH,
C.U. v ap., 2018. MNpumeHeHNe Na3epoB B KPUMMHANUCTUYECKMX UcCaesoBaHMAX. ONTOTEXHMKa:
BbI3OBbl COBPEMEHHOCTU: €b. maTep. mexayHap. KoHo. (r. HosBocnbupck, 20 Hosbpsa 2018 r.).
HoBocubupck: PUO CIryruT, c. 18-24; Anekcees, B.A., baxtaase, I.3., OpaH, C.U. n ap., 2019.
CoBeplleHCTBOBaHME /1a3ePHOr0 YCTPOMCTBA AR ONpefesieHUs HanpasleHUs W PaccTOAHUA
NPAMOro Nynesoro BbicTpena. JlazepHo-MHPOPMALMOHHbIE TEXHONOTUM B MeauumHe, buonorum,
reosKosIorMm 1 Ha TpaHcnopte — 2019: Tp. XXVII mexayHap. koHo. (r. HoBopoccuiick, 9-14 ceHTAbpA
2019 r.). KpacHogap: ®r60Y BO «Ky6ITY», c. 47-49.

50 Cm.: Tpuropbes, IA. nfanbues, H0.B., 1988. ®oTO31EKTPUUYECKUIA PETUCTPATOP 418 MOAENMPOBAHMUA
TpaeKTopuM NoAETA NyaAn NPM NOMOLLM fa3epa. YCOBEPLIEHCTBOBAHME METOAOB WM annapaTypbl,
npumMmeHaemblx B y4ebHOM npouecce, MeanKo-6MONOrMYECKMX UCCNeA0BaHMAX U KAMHUYECKOMN
npakTuke: cb. u3obper. 1 paL,. npeanoKeHnn. JleHnHrpaa: BoeH.-meg,. akaa. um. C.M. Kuposa, 19, c.
24-25; Tpuropoes, A., CaBkuH, [1.M., CTpaxHoB, B.B. n lanbues, 0.B., 1990. PoToaneKkTpn4ecKkni
perucTpaTop AAA MOLENPOBAHUA TPAEKTOPMWM MOMETA MYyAU Aa3ePHbIM /IY4OM. DKCnepTHanA
TexHuKa. Mocksa: BHUMNCS, 111, c. 89-90.

51 Cm.: Tpuropbes, lA. u LUbimbanos, E.A. OnNTUYeCKUn oOTpaxKaTenb Ja3epHOro Anyya Ana

MOZENNPOBAHUA TPAEKTOPMM NONETA NYAM MO KCNENOMY» MOBPEXKAEHMIO NPerpasbl. IKCnepTHan

TexHWKa. Mocksa: POLC3, 118, c. 92-94.

lanoues, H0.B., puropbes, IA. u baxtagse, I.3., 1992. YKas. cou., c. 52-53.

C y4éTOM JaHHbIX 06 yrne BCTpeYM Nyam ¢ NPOMEKYTOUHOMN Nperpagoi, NoaydYeHHbIX PacHETHbIMMU

cnocobamm MaM No xapakTepy cnefa PUKOLLETa, a MPU 3HaHMM MeCTa BbICTpesa — C MOMOLLbHO

J1a3epHOro ayya u TpaHcnopTmpa.

52

53
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BbicTpena. OfHaKO NpW peleHUU [aHHOM
3a/ia4M B YCNOBUAX HEOUYEBUAHOCTU CaeayeT
NPoABAATb W3BECTHYHD OCMOTPUTENIbHOCTD,
TaK KaK YIbl BCTPEUYM U OTPAXKEHUA OAMHA-
KOBbl TOJIbKO MPU 3epKasibHOM OTPaXKeHUn*?,
KOTOpOe Npu B3aMMOLENCTBUM MyNb C npe-
rpagamm, Kak nNpasuio, He NPOUCXOANT .

Ha atom ¢oHe nepeigy K KpaTKkomy 3a-
KntoueHuto, 6e3 KOToOporo HacToALana CTaTbA
He 06peTET YepTbl onpeae/EHHOM 3aBEPLUEH-
HOCTW.

3AKJTIOMEHUE

NTak, pestoMmmpya CKasaHHoe, noayep-
KHY, 4TO pa3paboTKu, CBA3aHHbIE N1a3epPHbIM
MOAEeNnpoBaHMemM B cyaebHoi b6annuctuke,
KaK n ntobble apyrve nccnefoBaHusa, He ABNA-
tOTCA NOMHBIMKU N BCEOOBEMANIOLLMMMU, 3, CNe-
[0BaTeNbHO, MOTYT U AO0/KHbI OblTb TBOPYE-

HERALD OF LAW www.heraldoflaw.com

CKM AO0MNOJ/IHEHbI HOBbIM NMOKONEHWEM ucce-
AoBaTenemn, KOTopblX, BO3MOXHO, 3auHTepe-
CyeT 3Ta aKTyanbHaa npobnematuka. MNpasaa,
3T0 06CTOATENBCTBO OTHIOAb HE 03HAYAET, YTO
oTpaboTaHHble, anpobupoBaHHble MeToaM-
KM U TEXHUYECKME YCTPOMCTBA, HEOAHOKpPAT-
HO [JaBallMe MNOJIOXKUTENbHO-CTabWIbHbIE
NpaKTUYEeCKne pesynbraTbl, HE 3aCayXKMBatOT
LUIMPOKOTO BHEAPEHMA B NPaKTUKY Bopbbbl €
BOOPYXEHHON npecTynHOCTblo. HanpoTus,
WX aKTUBHOE MPUMEHEeHWe Ha mecTax bna-
FOTBOPHO CKA)KETCA Ha PaCKpbITUM, paccne-
[0BaHWMK U cyaebHom pa3bupaTtenncTse yro-
NIOBHbIX A€, CBA3AHHbIX C UCMONb30BAaHNEM
OTHECTPEeNbHOrO OpPYXKMA B KPUMMUHANbHbIX
uenax. B ntobom cnyyae npasBoTy Halwel no-
3ULUN CMOXKeT NOoATBepAUTb Bpemsd, ecnu,
KOHEYHO, /la3epHOe MOoAenupoBaHWe B Cy-
nebHon 6annnctnke 6yaeTr MHBECTUPOBAHO
N 3aMMET CBOE 3aC/yXKEHHOE MECTO B KPUMMU-
HaNUCTUYECKOM apceHane.

BUBNTUOIPA®UA:

MUcnonb3oBaHHasA anTeparypa:

1. Baxrtapggse, I.3., 2005. BannucTtmnka B 60pb-
6e c npecTynHocTbio: MoHorpadusa. Cama-
pa: CamapcKaa rymaHUTapHasa akagemus.

2. baxtapse, I, 2022. Bo3amoOKHOCTK M nep-
CMEeKTUBbI NCNOJIb30BAHMNA NA3€PHOI0 MO-
AenNnpoBaHuA B cyaebHol bGanaucrtuke.
BecTHUMK npaso, 6.

3. baxtapse, 3., 2022. TexHn4yecKkmne cpea-
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4. baxtaggze, I.2., 2023. MeTognyeckmne oc-
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AebHoi 6annuctuke. AKTyanbHble MpoO-
6nembl NnpaBoBegeHua, 1 (77).
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HMe AMCTaHUMU U PacCTOSAHMA BbICTpena.

Takoe oTpaxKeHne CBOMCTBEHHO MeXaHMYECKUM (aKyCTUYECKMM) BOJTHAM M CBETOBbIM Jy4am, yros

nageHma KOTopbIX PaBeH yray ux oTpaxkeHus. MoapobHee cm.: KyxauHr, X., 1982. CnpaBoYHUK No
¢dusmke: nep. c Hem. Mockea: Mup, c. 246; 268.

55

Cm. 06 stom: baxtagze, 3., 1991. JlazepHoe MOAENUPOBAHME TPAEKTOPUM MOAETA Nyau U

nopakatoLmx 31eMeHTOB B3PbIBHbIX YCTPOMUCTB: aKcnpecc-mHbopm. Téununcu: BK KI'e CCCP, 3, 6 c.
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4.

N3bpaHHble nekumn no cyaebHoi mean-
UMHE N KPUMWHANUCTUKE: B 2 T. NO4 pea.
B.[. WNcakosa. CaHkT-lNeTepbypr: Boeh-
HO-MeAWNLMHCKana akagemmsa, 1; 14,

7. HactasneHnue no ctpenkosomy geny. Oc-
HOBbI CTPeNbbbl U3 CTPENKOBOTO OPYXKMA,
1984. M-Bo obopoHbl CCCP. 3-e n3a., uc-
npas. 1 gon. Mocksa: BoeHnsaar.

8. CamoHumK, A.H., 1958. OcmoTp u uccne-
AoBaHWe cnenos BbicTpena. COopHUK pa-
60T no KpmuHanuctuke. Mocksa: HUU
munmunmn MB/L, CCCP, 4.
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ABSTRACT

In the contemporary era, individuals, private entities, public institutions, and state
agencies are increasingly dependent on digital technologies and infrastructures for
their daily operations. This reliance on digital systems and data exposes them to vul-
nerabilities, which can be exploited by malicious actors, both state and non-state, to
inflict significant harm. One of the most common forms of causing damage, cyberat-
tacks may target individual users and/or organizations, their impact can extend to the
broader security and critical infrastructure of entire States. As a result, there is a grow-
ing imperative within the international community to ensure accountability for such
attacks and to develop mechanisms that deter future incidents. Within this framework,
the attribution of cyberattacks has become a central issue in interstate relations and
international legal discourse. The mentioned issue is thoroughly discussed in present-
ed paper, which examines the existing standards of proof and methodologies under
the international law of State responsibility, aiming to identify the key advantages,
challenges, and prospects of establishing a uniform attribution standard for cyberop-
erations within the scope of international law.

KEYWORDS: Cyberoperation; Cross-checking; Sliding scale of evidence; State
Responsibility.
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1. INTRODUCTION

Cyber-attribution involves interconnect-
ed political, legal, and technical dimensions.
Political attribution entails attributing cyber-
attacks to States from a foreign policy per-
spective; legal attribution entails determining
legal responsibility under international law
and technical attribution entails conducting a
forensic investigation to determine the source
of an attack.

The process of attribution, encompassing
both substantive and procedural dimensions,
has been the subject of significant attention
from academics, private sector entities, and
civil society groups.! Political attributions of
cyberattacks, which have become increasingly
prevalent, play a vital role in upholding strate-
gic stability by supporting deterrence efforts
and managing escalation. They also enable
States to assign accountability and publicly
condemn breaches of cyber norms. Never-
theless, the impact of these attributions may
be undermined if they are not backed by ad-
equate and convincing evidence. As a result,
such statements often fall short in achieving
their intended “naming and shaming” effect.

One way to make it more likely that a par-
ticular group or person carried out a cyberattack
is to establish specific criteria that States are ex-
pected to observe when delivering official com-
munications to the public concerning such at-
tacks. Further attributions of cyberattacks could
help to better understand them. However, in or-
der to substantiate attributions, States may be
required to reveal the sources and methodolo-
gies underpinning their claims, a practice that
entails significant risks due to concerns related
to confidentiality and the protection of classi-
fied information.

HERALD OF LAW www.heraldoflaw.com

The present paper emphasizes the need
of properly demonstrating attribution un-
der international law as a condition for get-
ting any sort of remedy. Based on the current
international legal standards of proof and
methodologies pursuant to law of State re-
sponsibility, this paper attempts to determine
the type and amount of evidence needed for
a state to show attribution for a cyberattack in
an international legal forum.

To this end, this article looks at how in-
ternational evidence standards might be de-
signed to produce credible attributions of
cyberattacks to governments. It will exam-
ine current evidence-gathering procedures,
which will aid in understanding current prac-
tice as well as the major concerns at hand.
Following that, the primary benefits and chal-
lenges of evidence disclosure will be exam-
ined. The overview clarifies what obstacles to
regulation may exist, as well as why eviden-
tiary criteria are crucial. Finally, based on cus-
tomary international law, the paper submits
that the identified legal standard of evidence
will make not only legal, but also legal attri-
butions of cyberattacks more credible and le-
gally sound.

2. CYBERATTACK ATTRIBUTION
STANDARD: GENERAL
CONSIDERATIONS

2.1. A Sliding Scale of Evidence

The technological novelties give rise to
regulation dilemma in international law, fea-
turing the context of cybersecurity - what is
the optimal solution: to apply already existing
norms of general international law or to cre-

Moynihan, H., 2019, The Application of International Law to State Cyberattacks: Sovereignty and

Non-Intervention. London: Chatham House. [Online] available at: <https://www.chathamhouse.
org/2019/12/application-international-law-state-cyberattacks/7-conclusions-and-recommendations>

[Accessed 6.05.2025. Conclusion].
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ate a new one?? At present, the application
of existing international legal frameworks is
mostly adequate. However, when it comes to
evidentiary standards for attribution, the in-
sufficient development of international law in
this area indicates a need for a combination
of current legal norms and newly formulated
rules.

For instance, in the context of invoking
the right of self-defence, limited State prac-
tice indicates that the injured State is expect-
ed to satisfy a clear and convincing evidentia-
ry threshold. In cases where cyberoperations
escalate to the level of an armed attack, the
actions taken in response would be subject
to this evidentiary standard, provided it re-
flects a norm of customary international law.
Imposing a stringent threshold for attribution
in instances of the most serious cyber inci-
dents aligns with the International Court of
Justice’s (ICJ) recognition of a sliding scale of
evidence?, which adjusts in proportion to the
gravity of the alleged violation. Consequently,
attributing a cyberoperation amounting to an
armed attack necessitates the most robust
evidentiary foundation.* The Tallinn Manual
adopts a comparable approach based on a
sliding scale, asserting that the requisite stan-
dard of evidence should correspond to the se-
riousness of the alleged cyberoperation: “the
graver the underlying breach [...], the greater
the confidence ought to be in the evidence

relied upon by a State considering a response
[...], because the robustness of permissible
self-help responses (such as retorsion, coun-
termeasures, a plea of necessity, and self-de-
fence) grows commensurately with the seri-
ousness of a breach.”

Employing a sliding scale of evidence that
aligns with the severity of a cyberattack and
the potential response offers some guidance
at the extreme end of the spectrum. However,
its greatest utility lies in clarifying the inter-
mediate range, where most cyberoperations
actually take place. These operations typi-
cally fall within the legal framework govern-
ing countermeasures.® As previously noted,
there remains no well-defined consensus on
the evidentiary thresholds applicable to state
conduct in this domain, aside from the broad
expectation that responses must be reason-
able.”

The sliding scale approach, as support-
ed by both the ICJ and the Tallinn Manual,
is grounded in the specific context of legiti-
mizing responsive measures. However, this
framework is limited in scope, as it does not
address the evidentiary thresholds necessary
for other potential objectives of attribution.
It offers no guidance regarding the quantity
or quality of evidence required for alterna-
tive purposes, nor does it assess the scale to
which minimum evidentiary standards might
apply in those contexts.

Crootof, R., 2019, Regulating new weapons technology. In: Alcala, R., and Jensen, E.T., eds. The
impact of emerging technologies on the law of armed conflict. The Lieber Studies Series. New York:
Oxford University Press, p. 24.

International Court of Justice, 2007. Case Concerning the Application of the Convention on the
Prevention and Punishment of the Crime of Genocide (Bosnia and Herzegovina v. Serbia and
Montenegro), Judgment of 26 February 2007. I.C.J. Reports 2007, p. 43.

International Court of Justice, 2007. Application of the Convention on the Prevention and Punishment
of the Crime of Genocide (Bosnia and Herzegovina v. Serbia and Montenegro), Judgment, 43, 129.

> Schmitt, M.N., 2017. Tallinn Manual 2.0 on the international law applicable to cyber operations.
2nd ed. Cambridge: Cambridge University Press, p. 82.

6 Tams, C.J., 2010. Enforcement by Measures Short of Force: Article 49, in Crawford, J., Pellet, A. and
Olleson, S. (eds.) The Law of International Responsibility. Oxford: Oxford University Press, p. 1039.

7 Compare. Tallinn Manual 2.0, supra note 3, p. 81; Compare. also Egan, B.J., 2017. International law

and stability in cyberspace. Berkeley Journal of International Law, 35 (169), p. 177.
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2.2. Stability through Cross-
checking

Consider the broader systemic objective
of fostering stability and preventing conflict
in cyberspace. To serve this aim, attribution
claims must be supported by a degree of
evidentiary substantiation. Assertions made
without accompanying evidence do not con-
tribute to stability. On the contrary, they risk
exacerbating tensions and triggering unin-
tended escalation among States. In order to
promote a stable cyber environment, the evi-
dence presented should be adequate to en-
able independent verification or corrobora-
tion. Cross-checking is the main issue. Sharing
sufficient technical information to allow third
parties to assess and validate the attribution
enhances its overall credibility.® Improving at-
tributions’ credibility affects our reality and
States’ behaviour in cyberspace.

Requirement to attributions to be sup-
ported by evidence should stimulate the origin
of more well-prepared attributions. States or
agencies articulate the grounds for their actions
so the latter can be subject to review by courts
is understood to encourage better decision-
making before the event and responsibility for
decisions after.®

Establishing a requirement for sufficient
evidence that enables cross-checking would
provide a baseline standard for the eviden-
tiary support accompanying an attribution. In
contrast to the sliding scale approach, which

HERALD OF LAW www.heraldoflaw.com

ties evidentiary thresholds to the nature of
the responsive measures taken, the verifica-
tion-based approach functions independently
of whether the attributing State opts for a re-
sponse at all. These two frameworks are not
mutually exclusive and can be applied comple-
mentarily.1° In cases involving severe cyberat-
tacks and consequential responses, the slid-
ing scale approach would inherently demand
a level of evidence exceeding that required
for cross-checking. Conversely, in less grave
incidents, cross-checking serves as a mini-
mum evidentiary standard. Even when States
rely on public attribution strategies, such as
“naming and shaming,” they should still be
expected to present sufficient evidence to al-
low for cross-checking of their claims.
Cross-checking may be performed by
evaluating the evidence initially disclosed by
the first attributing entity, followed by the
contributions of subsequent attributors. A
benchmark example of evidentiary disclosure
is the Mandiant APT1 report, through which
Mandiant identified individuals affiliated with
the Chinese People’s Liberation Army and
included detailed technical appendices that
enabled third parties to independently verify
the attribution.’ The attribution of the Dem-
ocratic National Committee (DNC) hack by
CrowdStrike was likewise subjected to cross-
checking, as several cybersecurity firms con-
ducted independent analyses of the malware
and corroborated the findings using key data,
such as IP addresses originally disclosed by

8 Rid, T. and Buchanan, B., 2015. Attributing cyber attacks. Journal of Strategic Studies, 38(1-2), p. 18.

Mashaw, J.L., 2008. Reasoned administration: The European Union, the United States, and the

practice of democratic governance. George Washington Law Review, 76(99), p. 115.

10

ed. Cheltenham: Edward Elgar, p. 125.
11

available at:

Tsagourias, N. and Buchan, R., 2021, Research Handbook on International Law and Cyberspace. 2nd

Compare. Mandiant, 2013. APT1: Exposing one of China’s cyber espionage units, p.53. [Online]
<https://www.fireeye.com/content/dam/fireeye-www/services/pdfs/mandiant-aptl-

report.pdf> [Accessed 6.05.2025].
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CrowdStrike.*

Although the U.S. domestic legal system
employs a variety of terms to describe evi-
dentiary standards, there remains ambiguity
regarding the precise interpretation of these
different linguistic expressions.’® Selecting a
single evidentiary descriptor for broader in-
ternational application may lead to interpre-
tive challenges. The cross-checking standard
entails an obligation to disclose supporting
evidence that meets a minimum evidentiary
threshold. This approach contributes to sta-
bility in cyberspace by fostering a shared un-
derstanding of attribution claims, thereby re-
ducing the risk of disputes and escalation in
the digital domain.

2.3. Attribution as Deterrence

For attribution to contribute effectively

to macro-level deterrence, it must involve
at least an implicit threat of punitive action,
such as the implementation of lawful coun-
termeasures.' For such countermeasures to
be deemed legitimate under international
law, the attributing State must persuade the
international community that it has been the
target of an internationally wrongful act. Pre-
senting adequate and verifiable evidence to

12

substantiate the attribution strengthens the
legitimacy of the claim and, consequently,
enhances the credibility of the threatened
countermeasures. This, in turn, reinforces the
overall deterrent impact of the attribution.

A contemporary approach to establishing
micro-level deterrence may involve impos-
ing consequences on specific state-affiliated
hacker groups. This objective can be achieved
by presenting adequate evidence that al-
lows for cross-checking. In the United States
of America, indictments are based on prob-
able cause, while the imposition of sanctions
necessitates a reasonable basis.> As previ-
ously discussed, these domestic thresholds
can typically be met through the provision of
sufficient evidence enabling cross-checking.
When comparing domestic and internation-
al evidentiary standards, domestic require-
ments may exceed those under international
law. For instance, the evidentiary threshold
needed to establish an individual’s criminal li-
ability beyond a reasonable doubt in domestic
proceedings might surpass the international
requirement of supplying evidence adequate
for cross-checking.

Identifying a specific State as responsible
for a cyberattack is not a prerequisite for en-
hancing defensive measures. Strengthening
cybersecurity can be achieved through the

13

14

15

Compare. Nakashima, E., 2016. Cyber researchers confirm Russian government hack of Democratic
National Committee. Washington Post, 20 July. [Online] available at: <https://www.washingtonpost.com/
world/national-security/cyber-researchers-confirmrussian-government-hack-of-democratic-national-
committee/2016/06/20/e7375bc0-3719-11e6-9ccd-d6005beac8b3 story.html> [Accessed 20.03.2025.
Introduction].

Addington v. Texas, 441 U.S. 418, 425 (1979).

International Law Commission, 2001, Draft Articles on Responsibility of States for Internationally
Wrongful Acts, with Commentaries. Yearbook of the International Law Commission, 2001,
Vol. I, Part Two. [Online] available at: <https://legal.un.org/ilc/texts/instruments/english/
commentaries/9 _6_2001.pdf> [Accessed 13.05.2025]. - According to the International Law
Commission, 2001, /lawful countermeasures are otherwise unlawful acts that are permitted under
international law when taken in response to a prior internationally wrongful act, for the purpose
of inducing the responsible state to comply with its obligations (Articles 22 and 49-54 of the Draft
Articles).

Compare. U.S. Department of Justice, 2025. Principles of federal prosecution. Justice Manual, §
9-27.220. [Online] available at: <https://www.justice.gov/jm/jm-9-27000-principles-federal-
prosecution> [Accessed 7.05.2025].
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dissemination of signs of digital breach and
additional technical information, even in the
absence of a formal public attribution. When
an alert merely links the incident to a State in
general terms, without identifying a concrete
perpetrator, such a statement does not qual-
ify as public attribution. Consequently, it fails
to meet the evidentiary threshold required
to enable effective cross-checking.'® Howev-
er, when an attribution intended to enhance
network security explicitly identifies a specific
State as responsible, it should be subject to
the evidentiary standard necessary to permit
cross-checking.

3. INTERNATIONAL LAW
STANDARD FOR CYBERATTACK
ATTRIBUTION

3.1. Need for Cyberattack
Attribution Standard

The absence of established international
legal norms governing evidence in the context
of cyberspace creates significant obstacles for
attributing cyberattacks. Simultaneously, it
creates a new opportunity for the develop-
ment of a dedicated evidentiary /ex specialis.
Progress in this area could be driven by a small
number of States either those possessing ad-
vanced cyber capabilities or those that have
experienced major cyber intrusions - through
the adoption or promotion of specific evi-
dentiary standards. This process may lead to

16

[Online] available at:
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forming international customary law for evi-
dentiary standards.'” The biggest side effects
and benefits of evidentiary standard may be
providing more clarity to credible attributions
requirements and ensuring more transpar-
ency about states’ behaviour in cyberspace.
However, to achieve above-mentioned ben-
efits evidentiary standard requires being part
of the customary international law.

The previously discussed requirement to
present sufficient evidence to enable cross-
checking plays a critical role in the cyberse-
curity domain, particularly given the limited
transparency surrounding State behavior and
the fact that significant attribution verifica-
tion capabilities often reside outside govern-
mental institutions. However, the utility of
the cross-checking standard extends beyond
cybersecurity.’® At its core, it reflects the prin-
ciple of “trust, but verify.” Establishing an evi-
dentiary standard that facilitates and encour-
ages verification of State attribution claims,
by both state and non-state actors, would
enhance the credibility of such claims and
promote wider international acceptance of
allegations concerning cyberoperations. As a
lex specialis begins to take shape in the cyber-
security field, it holds the potential to evolve
into a broader lex generalis, offering clarity
on evidentiary standards that have remained
ambiguous in non-cyber contexts, such as in
past incidents involving disputed State re-
sponsibility, including allegations against Iran
for the mining of oil tankers and the downing

Eichensehr, K., 2016. “Your account may have been targeted by state-sponsored actors”:
Attribution and evidence of state-sponsored cyberattacks. Just Security,
<https://www.justsecurity.org/28731/your-account-targeted-state-

11 January.

sponsoredactors-attribution-evidence-state-ponsored-cyberattacks>

[Accessed 6.05.2025.

Conclusion].
17

Chinkin, C., 2003. Normative development in the international legal system. In: Shelton, D., ed.

Commitment and compliance: The role of non-binding norms in the international legal system.

Oxford: Oxford University Press, pp. 21, 30.

18

ed. Cheltenham: Edward Elgar, p. 170.
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of a U.S. drone.”

Developing an evidentiary standard for
the public attribution of state-sponsored cy-
berattacks is distinct from formulating a stan-
dard for allegations concerning conduct that
does not constitute a breach of international
law. A clear example of this distinction is tra-
ditional espionage. While such activities are
typically in violation of national laws, they
are not explicitly prohibited under interna-
tional law.?® In cases involving the expulsion
of suspected spies, States typically refrain
from disclosing the evidence underlying their
decisions. The development of a lex specialis
specifically for cyberattacks would not neces-
sitate a departure from this established prac-
tice. Based on above-mentioned reasons, es-
tablishing a standard in cybersecurity context
would be useful.

3.2. Options for Establishing
Cyberattack Attribution Standard

Establishing international law require-
ment for evidence giving is quite direct pro-
cess.?t As it is well known, customary inter-
national law requires two elements: state
practice and opinio juris. In terms of practice,
speaking about state-to-state attributions that
have been made in recent years, most of them
come close to provide sufficient evidence for

19

[Online] available at:

cross-checking.?? As a matter of principle, all
governmental attributions of cyberoperations
should be supported by sufficient evidence to
enable verification by other states and non-
state actors. This evidentiary support may be
presented through various channels, includ-
ing indictments, sanctions announcements,
or official press statements. Regarding opinio
juris, several States, such as the United States
of America, the Netherlands, France and the
United Kingdom, have thus far denied the ex-
istence of a binding legal obligation to disclose
such evidence.?® However, this stance ought
to evolve. Such a shift could occur relatively
swiftly and with minimal difficulty. One of the
key indicators of opinio juris is the issuance
of public statements by State representatives
affirming that a particular practice is required,
permitted, or prohibited under customary in-
ternational law. Accordingly, States could in-
corporate references to customary norms in
their attribution statements, thereby contrib-
uting to the formation or clarification of inter-
national legal standards in this area.?* It is not
necessary for all States to agree on a new re-
ality simultaneously; minimal or no objection
is often sufficient.

There are States that do not engage in at-
tributions by themselves, but such States may
be part of the process by participating in U.N.
General Assembly resolutions addressing the

Nessa, J.J., 2019. Self-defense in international law: What level of evidence? Just Security, 8 July.
<https://www.justsecurity.org/64796/self-defense-ininternational-law-

what-level-of-evidence> [Accessed 4.05.2025. Conclusion].

20

Law, 55(2), p. 309.
21

Deeks, A., 2014. An international legal framework for surveillance. Virginia Journal of International

Korzak, E., 2017. UN GGE on cybersecurity: The end of an era? Diplomat, 31 July. [Online] available

at: <https://thediplomat.com/2017/07/un-gge-on-cybersecurity-have-china-and-russia-just-made-

cyberspace-less-safe/.> [Accessed 6.05.2025. Introduction].

22

Oxford University Press, p. 123.

Smeets, M., 2022, No Shortcuts: Why States Struggle to Develop a Military Cyber-Force. Oxford:

3 Tsagourias, N. and Buchan, R., 2021, Research Handbook on International Law and Cyberspace. 2nd

ed. Cheltenham: Edward Elgar, p. 166.
24

Compare. International Law Commission, 2018. Draft conclusions on identification of customary

international law, with commentaries. Conclusion 10. [Online] available at: <https://legal.un.org/
ilc/reports/2018/2018report.pdf> [Accessed 6.05.2025].
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attribution of cyberoperations and the corre-
sponding evidentiary standards.?> Such reso-
lutions may serve a dual function: they can
contribute to the development of customary
international law and simultaneously indicate
that such legal norms have already emerged,
as evidenced by the presence of opinio ju-
ris among a majority of States.?® At present,
States have the opportunity to engage in one
of two active United Nations processes aimed
at shaping legal norms for cyberspace: the
Open-Ended Working Group (OEWG) and the
Group of Governmental Experts (GGE). Both
bodies produce reports that may carry rele-
vance for the identification and evolution of
customary international law.?’

Another way to regulate evidence stan-
dards is a cybersecurity treaty. However, this
idea did not found supporters. Even the Unit-
ed States was against it.”® However, existence
of certain rules would make the process of
attribution much easier. If any State is mak-
ing attribution without necessary evidence
provided, it will be apparent that rule of proof
has been disregarded. Other way to regulate
the subject is establishment the standard of
evidence in customary international law. Two
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steps should be followed in this case: 1) the
identification of consistent and widespread
State practice, and 2) the presence of a be-
lief that such practice is carried out of a sense
of legal obligation (opinio juris). While the
development of customary norms typically
requires time and are shaped by the conduct
of States, it remains a significant mechanism
for addressing emerging legal challenges.?®
Standards of evidence have the potential to
solidify into a norm recognized under custom-
ary international law.

3.3. Challenges of Establishing
Cyberattack Attribution Standard

Establishing evidentiary standards has
some difficulties. Providing evidence on cy-
berattack is a very hard technical aspect, be-
cause most actions in cyberspace do not leave
trace.®’ In some cases, States do not want to
unveil their sources of information and want
them to stay covert. On the contrary, attribu-
tions with evidence provided are more legiti-
mate and have more chance to gain support
from international commonwealth. There-
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fore, establishing legal standards for provid-
ing evidence to enable attribution has more
benefits than downsides.

At present, States often refrain from ref-
erencing international law when issuing po-
litical attributions of cyberattacks. This reluc-
tance stems from the lack of clarity in existing
international legal frameworks concerning
the evidentiary standards that should be met
when accusing another state of committing
an internationally wrongful act.®! In 2015,
the UN Group of Governmental Experts tried
to establish a necessity to provide the proof
while making attribution for cyberattack.
Main goal was to avoid political tension be-
tween States. However, they had to recognize
that this was their will, but not the obligation
under international law.*?

Moreover, there is no uniform approach
to attribution among states. It is up to each
State to decide whether to give publicity to
the case and provide evidence enough to en-
able attribution. States determine the format,
the manner in which evidence is made public,
and how attribution is presented.?* In recent

31

past the United States of America, Canada and
United Kingdom agreed to issue a collective
condemnation of the activities performed by
the cyber espionage group APT29.* The lat-
ter aimed at various organizations working on
Covid-19 vaccine and their goal was to steal
information. The joint report concluded, that
group of hackers was “almost certainly part of
Russian intelligence services.”*® The attribu-
tion of this case included facts that justified
the claim and had the form of joint advisory.
As it is for now, under international law,
States are not legally obligated to disclose evi-
dence in support of their attribution of cyber-
operations. That is the reason why forms of
attribution differ from each other. It is signifi-
cant to observe that coordinated attributions
involving multiple states or coalition is quite
effective and adds some legitimacy to the
subject. States like United Kingdom and Neth-
erlands®” share their position and stressed
that political attributions may be made with-
out the need to disclose supporting evidence
or reveal its origin. A number of States do not
agree with this approach, like Switzerland,

Green, J.A., 2009. Fluctuating evidentiary standards for self-defence in the International Court of

Justice. International and Comparative Law Quarterly, 58(1), p. 164.
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who has provided detailed report of a cyber
incident, without any further actions, in-
cluding political attribution.?® The amount of
evidence provided while making attribution
varies according to country and the manner
in which attribution is presented itself. In the
United States of America for political attribu-
tion mainly is used form of less detailed press
release,* but Department of Homeland Secu-
rity or FBI uses more detailed technical text.*
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or absence of evidence may be very harmful
and have decisive effect on the outcome.
Establishing international law standardsin
other areas is necessary. The latter approach
may yield a more favorable outcome, as the
evidentiary requirements under existing inter-
national law are even less well-defined in cas-
es that fall below the threshold of an armed
attack. Most cyberoperations beneath this
threshold may still amount to a use of force
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or constitute other breaches of international
law, such as infringements on the principle of
non-intervention.* In such circumstances, at-
tribution entails an accusation of a breach of
international law. These accusations should
be substantiated by evidence sufficient to
permit cross-checking by other actors. Where
a victim State reasonably asserts that an inter-
nationally wrongful act has occurred, it may
be justified in adopting countermeasures. The
assertion of such a violation alters the legal
relationship between the States concerned.
Consequently, the provision of evidence sup-
porting both the occurrence and attribution
of the initial wrongful act becomes essential

3.4, Establishing Cyberattack
Attribution Standard: A Way
Forward

The advantage of convincing States to
present evidence while making attribution is
prevention of false accusations. False accusa-
tions can be harmful for both sides in different
ways. In 2015, the United States attributed
the cyber intrusion into the Office of Person-
nel Management to the People’s Republic of
China (PRC).** Accusations were made with-
out any evidence, so Chinese side called this
claims a speculation.*? In such situations, lack

38 GovCERT.ch, 2016. APT Case Ruag: Technical Report. MELANI: GovCERT. [Online] available at:
<https://perma.cc/2XKP-4FAX> [Accessed 25.03.2025].
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Security and Office of the Director of National Intelligence on election security, 7 October. [Online]
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security-and-office-director-national> [Accessed 24.04.2025].
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for evaluating the legality of the countermea-
sures taken in response.*

The credibility of the State providing evi-
dence and relationship with the attributed
State can affect the amount of evidence re-
quired to enable cross-checking.*> The devel-
opment of a clear legal standard requiring
sufficient evidence to allow for cross-checking
reduces the influence of geopolitical rivalry
and reputational considerations in the attri-
bution process. Although international law
imposes obligations primarily on States, non-
governmental entities engaging in attribution
activities are also expected to adhere to its
norms, principles and the standard for evi-
dence-giving as well.** Standards for providing
sufficient evidence to enable cross-checking
should stay unchanged for nongovernmen-
tal attributors as well. This condition would
help ensure that attributions made by non-
governmental actors contribute to a common
and coherent understanding of State conduct
in cyberspace, thereby promoting greater sta-
bility and reducing the risk of conflict through
enhanced transparency.

CONCLUSION

Attribution of cyberattacks is relevant
tool to maintain stability through deterrence.
Attribution serves as a mechanism for identi-
fying and publicly condemning conduct that
breaches established norms of responsible
behavior in cyberspace. Nowadays, States
provide some level of evidence to enable at-
tribution, but this action comes from their
domestic policies and there is no interna-
tional law standards or regulations. The ma-
jority of potential evidentiary standards could
eventually be governed by customary inter-
national law. However, the development of
such norms requires time. The emergence
of customary law depends on a consistent
and widespread State practice of presenting
a defined threshold of evidence to support
attribution, accompanied by a sense of legal
obligation (opinio juris) in doing so. All this
process will prevent States from shifting their
practices and become more consistent while
making attributions. Next step for attribution
should be cross-checking process and all this
system will make political attributions and
statements more verifiable and transparent
at the same time. The latter would promote
greater stability both within cyberspace and
across the broader international legal order.
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ABSTRACT

This article explores the role of litigation in shaping both international and na-
tional tobacco control policies. It analyzes successful international case studies
that demonstrate the effective use of legal mechanisms to hold the tobacco indus-
try accountable and to strengthen public health protection. Within this context, the
article also considers Georgia’'s experience - a country that has taken significant
steps to improve tobacco control regulations but has yet to utilize legal instruments
to establish industry liability fully. The central argument of the article is that acti-
vating legal tools, particularly under Article 19 of the WHO Framework Convention
on Tobacco Control (FCTC), can significantly enhance both industry accountability
and the legal mechanisms for protecting public health. The article recommends
enhanced collaboration between Georgia’s legal and governmental institutions,
civil society, and international partners to develop a robust legal framework. This
framework would subject the tobacco industry’s actions to judicial scrutiny and re-
inforce a sustainable legal system for safeguarding public health.

KEYWORDS: litigation, tobacco industry, Framework Convention on Tobacco Con-
trol (FCTC)
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ABSTRACT

The status and power of the executive branch in a republican system are deter-
mined by the form of State governance. Accordingly, the role of the Prime Minister is
also different. The Constitution of Georgia reinforces the cabinet principle of govern-
ment formation, activity and termination of powers, characteristic of parliamentary
democracy, which implies the unified formation of the government by the Parliament
and, in turn, the unified responsibility of the government before the Parliament. Ac-
cordingly, the procedure for the responsibility and dismissal of individual ministers is
not provided for, which serves to ensure the stability of the government.

The Government of Georgia is the highest body of the executive branch, which
implements the country’s domestic and foreign policy. Its authority in the field of
implementing State policy is universal, since its jurisdiction includes the full range of
executive powers, such as foreign relations, State finances, State security, defense,
economy, environmental protection, regional development, education, culture, health-
care, and others.

Present study is oriented to demonstrate the peculiarities of governance models,
the scope of interpretation of constitutional norms and the essence of the challenges
related to the latter. The dissertation work used general scientific research methods,
among which logical thinking, systemic, case analysis, comparative-legal, descriptive,
historical and normative research methods should be distinguished.

Finally, the article evaluates the constitutional standard established by the three-
pronged division of power and the governance model in relation to the status of the
executive branch and the scope of authority of foreign representation.

KEYWORDS: Constitution of Georgia, System of Governance, International Repre-
sentation, Executive Branch
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ABSTRACT

Solution of the problem of domestic violence is still a topical issue in today’s world
and, accordingly, in Georgia. To counter the increasing incidence of violence, a num-
ber of necessary and important amendments have been made to Georgian legislation,
however, despite the above-mentioned efforts, crime statistics are still increasing. That
is why it is important to investigate the issue of domestic violence and analyze the
nature of the problem in order to effectively control it.

The present work aims to study the issue of domestic violence; in particular, its
theoretical foundations, forms of implementation, subjects and latent nature. The work
analyzes the main theoretical paradigms of the study of domestic violence, including
psychological and sociological approaches that elucidate the mechanisms of the origin
and development of violence.

Given the relevance of the topic, historical, review based, systematic and formal-
logical methods have been used within the framework of the study, which allow for a
systematic and substantive assessment of the current problems of the research topic.

The article discusses theories about domestic violence, analyzes in detail the typol-
ogy of domestic violence, which includes physical, psychological, sexual, economic
violence, coercion and neglect. The work critically analyzes the subjects provided for
by the Domestic Violence Law and identifies existing gaps. The problem of the latency
of domestic violence is understood. Also, the existing methods of detecting facts of vi-
olence and the procedures for identifying subjects and assigning status are discussed.

KEYWORDS: Violence, Subjects, Prevention
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ABSTRACT

The strengthening of constitutional legality is a crucial prerequisite for the develop-
ment of the State and the protection of human rights and freedoms. In this context, the
interaction between the Parliament of Georgia and the Constitutional Court holds par-
ticular significance. The effective realization of constitutional justice through legislative
processes is essential for ensuring the supremacy of the Constitution and represents
a fundamental guarantee of constitutional order.

Building on the analysis, this paper examines the procedural effectiveness of imple-
menting constitutional standards in Georgia, as established by decisions of the Consti-
tutional Court. The evaluation is based on an analysis of Georgian legal practice, with
a particular focus on the timeliness of legislative actions. The study aims to highlight
the importance and challenges associated with the timely implementation of constitu-
tional standards in practice.

Furthermore, the paper explores the constitutional deferral mechanism, whereby
the Court may delay the invalidation of a statute. The significance of this mechanism,
along with the approaches outlined in the Court’s decisions, is examined in relation to
their reflection in legislation.

Ultimately, the article assesses whether Georgia possesses uniform and sufficient
guarantees from the Constitutional Court to ensure timely and adequate implementa-
tion of constitutional standards in the legislative space based on the Court’s decisions.

KEYWORDS: Constitutional justice, Supremacy of the Constitution, Judicial prec-
edents
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ABSTRACT

The article discusses the legal foundations of extradition, including international
treaties and national legislation. The focus is on the politicization of extradition, on
how governments can use extradition as a tool for political maneuvering, influenc-
ing international relations and domestic politics. The aim of the study is to conduct a
political-legal analysis of extradition in the field of international criminal law, to clearly
present the problems and find solutions. It discusses the intersection points of extra-
dition and diplomacy, emphasizing how extradition cases often go beyond the legal
framework. The emphasis is on the importance of the existence of international trea-
ties, the fulfillment of the requirements stipulated by law. The positive and negative
consequences that the active involvement of the state in making decisions on extradi-
tion are discussed.

The paper draws conclusions and lists certain recommendations that may help us
further view extradition in a broader perspective and see the importance of the legal
part in it, so that the State and the law can jointly resolve the issue of extradition of a
person while respecting the rule of law.

KEYWORDS: International Law; Criminal Law; Politics; Crime
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